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(57) Abstract: A semiconductor light emitting device which is a chip 
type semiconductor light emitting device comprising a substrate (4), a 
blue LED (1) mounted on the substrate (4), and a phosphor layer (3) 
encapsulating the blue LED (1) and consisting of a mixture of yellow 
phosphor particles (2) and a base material (13) (translucent resin). Yel- 
low phosphor particle (2), which absorb a blue light emitted from the 
blue LED ( 1) and emit fluorescence having an emission peak in a wave- 
length region of at least 550 nm and up to 600 nm, are silicate phosphors 
each mainly consisting of a compound represented by a chemical for- 
mula (Sr,.„. w .,Ba.iCat,i Eu x ) 2 SiO 4 (0 £ al ^0.3,0^bl £0.8,0< 
x < 1). Being easy to disperse into resin almost uniformly, the silicate 
phosphor particles produce a satisfactory white light 
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ft ft I. ED 1 OfiUfflfcttJk + S, }!lM)t«:|l-y-2WWl 3 (i8#ttttMR 
o Kfc* -7" 2 fit, ft&L E n 1 #ttoftfe#£»l|X LT 5 5 0 n ni^J: 

t*6 o o n m«TwijtKMi;5Sls * & let ZfcfcZ f&^> k 0)X* & -j X , it 

( S r , - . i - b i - . R a . i C a b i E u . ) 2 S i O 4 ( 0 ^ a 1^0. 3 % 
O^bUO. 8, 0<x<l) T- : &£faZikft®*:\ : .frlZLXteZfmmCj(: 
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•^*<t D> 114 0 0 nmSX±V5 3 0 nmWT©tfe©$lif 
-*&*rl-5#£LED (fftCttffiLEDfyi/) «b , :©ffeLED« 

5 8 0 nm*T?©«ffl) fc^Sft fcT- * £ 5 £ & o 4s ft ft; (J^T, ¥ 

«fc 5 ft^fMSftx'M * <b LTI2 N Hfctf, #fFS 2 9 2 7 2 7 9 ^ 
«U #W¥ 10-16353 5^-&$R, #1 2 0 0 0 - 2 0 8 8 2 2 # 
W2000-24402 1 (cR^ $ ft 5 iJMJfleJ&fcf*/^ * # h S . 

#?F|g 2 9 2 7 2 7 9^-^|ft(C|t, Sffctf y •> J, SHk^ L 
, 4 0 0 nmKi-C 5 3 0 n m^T^S^^M £^ "T 5 Wfe LED 

t , (RE.-. Sm.) 3 (Aly Gai-y ) 3 On : Ce 1£%fc (fcfc'L, 0 
^x<l, O^y^l, REIiY, G d *>batR$ft5^*< i: 1 oO#±Si 

tfeLED^of ^tYAGMjfeMolMfeiaoT, 
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0 - 1 6 3 5 3 5 ^*tett, tfelttftfeOLED^ £ 
OLED©j»*mit^lS*fc**t5-i4fclizaK±0**j|:i:ta 

xtfrnffiistix^*. s^atit (z n 

, Cd) S Wfi, H£ s Jf-^ J: ( 

Y, G d) 3 (Al, Ga) s On:Ce, E u*3fefc#H!* £*iTV^ 0 fcfc 
, ±B (Y, Gd) a (Al, 6a) i OinCe, E u&ftft:k % ^flfftfctt 

4*H¥l 0 - 1 6 3 5 3 5-JHfc«tCWt, f6LEDi:YAGM)fe^© 
^lUot, **feOC I E6£Hfc*5»tS»*fe«£ (x, y) 0. 2 
l^x^O. 48, 0. 19^y^0. 4 5©@lrtt45j:5iafce^| 

#M 2000-20882 2 #^ 2000-244021^- 

*#M^&*L-C^5. <$m 2000-244021 ^-^fBTte, 
T^^^oe^O 5 t>0*£«#<D3te**£*tt«1-Sfc«>fc % YAGI 
*3fc^*T«--C*<, a-n tf n-CSttftJJifclft^ Fpyf^ (SrS: 

**5* ^OYAG|fMl?tt, <ftj«, HCYAG^t^^fSY ( 

-r y h y j^m^-t^g d (if Ky 

C e 3 + ©»#, «H»*|j:J:oT, ±U§ftfcW&g;6$ s 530nm~590 
n mm%<Dfflvmki-Z £ £ #*B feii^ G d iftSCe 3 + ©^ 

ffi (R. Mach et and G.O.Mueller Proceedings of SPIE Vol. 3938 (2000) pp. 30-4 
1 ) #$) „ ft tc L , G d E^ttYJR-^J: (J fcJi^fctf), G dJ^^F^g^ft^it 

G d fcv*Y, Ala O12 : C e 3+ £ft# (Yl^f^C 



WO 03/021691 PCT/JP02/08959 

3 

e@&#:0. 1 ~2%) <DMltm\±4. 15~4. 5 5 -QkZ> Z k&to bfr, 
%<D£mz$SV5&yt¥'-?$.&\t y 5 3 0 nm (KJtS/55 4 . 15©*M) 
*^ 5 5 7 nm (XJ*fi# 4 . 5 5©t3te*) *T©M©»ftttHftiE (^-fe- 
ll -fe^ ©&gfit§!<) r t <b*P ktlTV^S (Phosphor Index ( B Mte^lH 
(I*) ) , *3«fctf, Philips p 0 

fee 

(D ffeLED«offe*Ofe|^i5:i:|iJ;ot, j?fil©ft£.£#5 
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ft 38 ft 7* /"W * t>, '&^k-to£>ftTV^ 0 #1 2 0 0 1 - 1 4 3 

8 6 9 ^-^fRlCH:, B a 2 SiO< : E u 2 + &ft{£, S r 2 S i 0< : E u 2+ 3£ 

ftft % Mg 2 S i O4 : E u 2+ £ftft, (BaSr) 2 S i O < : E u 2+ £ftfr 

, (BaMg) 2 SiO< : E u 2+ &ftft&i*<21i^&&ftft%m^c¥#ft3§ 
#7VW * #M £ ft "C V* 6 . 

:©#H2 0 0 1 - 1 4 3 8 6 9^|itli < L E D ©3§ft tf>& £ L V^ 
j&*««ttt4 3 0 nmJ^T, #(-4 0 0~4 3 0 nmO§l#jJJ l^i £ftT 
l^5o lRl^«miB«i©llifi0!llJ:*5V^-C h > 3 4 3-4 0 5 nm©|Sil 

^^ft^^oLED^ffiV^fc^^ftBft7 ^ /M^^| B ^$ttTV^-5o |5J 

Lv^fagc£ft-cv^ 0 

"t" ±I2#M 2001-14386 9^-^^{C|Bife©|SWtt > jfi^^ft 

^oLEDi, ft, WO|gftlr^o4ff^{b^^|(D^ft#:^lrm^^t?-frT 

::t', mMiM.1&ytfclZ^^XmW1-Z> t s (S r L.3-H-, B a aaC 

a b3 Eux) 2 S iOi ( fc L , a3, b3, x N # * , 0 ^ a 3 ^ 1 , 0 

^b3^1, 0 < x < 1 SrfJitSjIcf) ©^b^5«:-e*$ft*s»*6^ft#:^*i 
bftT^S. w©&8fei6&ftft«:, ^fty^yffi<D^ftft t L-Cfcft#ft<*ftfc 
^ftftT^fc *) s Ba-Sr-Ca 0*&fifc&£*..5 r. i:C iot, 38ft©tr— 
S^5 0 5 nm^±5 9 8 n m&T££0ttfflrt^2E'fb"*-<5*ftft:"C*> 5 n 
fc!S>ftT^5„ $ b S^&itftftft, 1 7 0- 3 5 0 nm©«fflrtO3l£llt 
©t>£TJfcRtt»&*©»ft&^1-#ftft^fcS £8* (J. Electrochemi 

cal Soc.Vol.115, No. 11 (1968) pp. 1181-1184) , $.tc\ZXffi. (Fluorescent Lamp 
Phosphors, Kith H. Butler, The Pennsylvania State University Press (198 
0) pp. 270-279) ft£K:0B^£ft-CV>5 o 

miHfiV^fiUt, 4 3 0 nm?:ii5 0 0 nm«T<0f fiOiSSI 
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#fls#Jt8e©tf£tf>ift£fS#* b*)t>tt 450-470 nm#iSOfe|6S©|^ 
#-fe3fe{Cj;S®!ijg(Cj:o-C 5 5 0 nm^±6 0 0 nmWT©iifei^j§^©t 

±!E#fFl£2 9 2 7 2 7 9 #§B¥l 0-163 

5 3 5 #W 2000-208822 -5§-&f&, W 2 0 0 0 - 2 4 4 0 2 

0S*.tf, 4W!$2 9 2 7 2 7 9 ^-<&f& ft <t t5 iRl-ffiRAO&MtfW^ 
$&(-&^Tte, £ft#:Jf L-CJBl>5^#*^WJH*fc:Y AGltM«: 

!lAS) ICtt), LEDf yy±tYAG^f^^ttf3-T^y^^M 

t53-7-f V^f%(DW^ 100~400/* mCt5 6. 

#P 2000-20882 2 £ Ji C * <b "T 6 N - ttJIH A <D # 

h&L EDf j/^IIii$:^< HIC»*L, h £$Sfc£-£-Cft 

fcm*. LED ^r^JtH't" <5 s*-yfr — *Jk L "CJF^fifci" •5^?£/5 s W^$ti/'tV'»5o - 
ft<b©<£#f-te, YAGl^j^lr^ftS^-^-^, t-<fct>*)#5fc#:*OJ¥ 

^£2o~iio M mtci-rs t<^ia©^fc5 0 l^ft:^-* h&le 

s ifl:8i, Kfr8rtfcElI£ftfc1IM&LED 1 Mfc 8 ft fcfctt 5 W fe L E 
D 1 ©«i8*«V^fe^*3te#tft^t Willi fe**YAG**Mfiflc» 
flr#8rtlC*Jlt6YAG9R«t*^Ji3^i||5±»='-r % -f 0^ 
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m 9 m 7 K7FLit'ifcfa<D¥mfc%yt7 i /<'( *©=x — r a vru i o co^r® 

*Ji«:^l*tfc»^H:i±, 0 7, m 9&tfEI l 0 om^ig^^Kfci^-f <fc 5 
f^y^il 0 £ !:^^ti5, *r©±ftHSHtt* YAG^£ftft£$fJH£ OJtfi 

^9^^7H=¥^#ii (mm <D£&i t z.3.^T®t$Ehtimm<Dh<Dvnte< , ya 

r >f 1 0 <AJ?^J: >9 &ii< , 10~70jumt^5o 

ft*5, =-7W y^ffi*©YAG*&ftfctfr?-©MTK:oV^Ttt\ #J;tfc£ff^ 

i^wo 9 8/0 5 0 7 8tn, r 7 * h/v 5 * ^-fe 7 
• • • j 9, fttt*t::YAG5R**^J|lfi[^^^-^tf:^Lfc*jeS:^r 

2 7 2 7 9 4§-&$ft©tfj«AfcJ: Oftli&fcSftT^S^ttl&ft^'M^fcA^L 
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fcii5ll!tW4SMIIi, YAG****tt^« s «» , l J o^frK:i:o-ctS[&"f 
5fiV>:[KBfc:fc5t>0<EU f OMtf bliffe^t Lt^J?)f)tl5o 

1 0~ 7 0 M m, #<U10~30p mt*fcofc 0 Sfc, &MStt* ^rfr 
LT^3»ffi*fc:YAG^£M&»^#ttL;/fcfc<& (Itftft^-^h) £ 

G Skfc, #*!*£oitteJ:oTil»K:tt*LfcYA 
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#1 2 0 0 0 - 2 0 8 8 2 2*4MSfctt, L E D <D|£gffi£|&< flfflfc* * 
Em$tlTV>6 0 #M 2001-177158 »4M*fcH\ 



LTYAG^fM^ffil/^rtl^BLt, M&JIff^tKlYAGmo&ft 

f^<tt^^Y 3 A 1 6 Ou:Ce 3+ :£}fe#: (Y|:^t5C e fti^* : 0. 
1 ~2%, ^M^&tt 5£3£)fct:° — ^i&g : 530~557nm) Ol)tIft4 
. 15-4. 5 5 ~QhZ> t<D<D, IS UJ! ^ k <£> M K Xtltf, 

Sfc&kl, YO— d ^<toTg^$^fc % 4 S &< £ % (Yo. i G d o. zs C 
e o. 02) 3 A 1 s Ou^^ft (£3§3fefc°-^$t;S: : 5 6 5 nm) O^Jfcfi<2$|£ 
Mlj:4. 9 8-e*9, Yi Ali On:Ce **?k%fc<D— gfP#G diaoti 

) o 

±15 (Zn, Cd) SS:*5fcft:»*^i-6«(E^«J*3fc#t±, C d 
N 2 4 8I#I) , KtbS«4. 1 3ggiil^ ktftobtlX^Z (Phosphor 
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Index (Bffifcfli («c) ) #!$) o ffiU OflBJtKlJ:** 

a feat, **K:tp6)^4C % ^p p p#®* U^fiv^VN^^*^* 

tt5fe©t'ii, ***Ji^W6LED©KP6*«r!ft«lUT*flS*^1-< , * 

YAG^f If^ft, tfeLED^o 4 10 nm^t 5 3 0 nm^T 
©ttffll^fcSUffe^OWitSrS^T, W£3fe«:il5^£*ail*-e 5 5 0 nm£X±X 

3tett<Bft/B*#4>ft< r^FtffcfeiC, f3fe*l©^fj|^i±l 0~7 0 M m, H 
6„ YAGffiW©^^ *J*3*5J;* 5 ~ 2 0 ju mtfc 9 , 

stomas. < , ^tn^t, yagis 
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AGlM©ffi|^©Ht'-^fiS, 5 5 0 nm^±T'5 9 0 nmJ^ 

>r * ©fit? & &«na u -fetp ^/>^vN^#^i§3tex^-r ****** ft 8 

#fcf£3fc©YAG3B1&#* fcW^***-?^ -frfce6¥***3fc?*/* 

>r * i ra^i^rtv^m&^-tefe****^^ ^*3<tt5-fetpe>^/>/ji< 

ili 3fc * © * * » 5 «r * « -T 5 r. t 5 „ 
#*W <£>¥*** ft x'M ftJRD ffiLffiSrlTU TO?)tiJLI^f,t 

T^-fe^0^3fe^^o, *63R*ft**£tf*ft*lfc'*rfll*."rv*a¥***ft 

(Sri-.i-bi-x Ba.iCabiEu,) 2 S i Oi 
(O^al^O. 3, O^bl^O. 8, 0<x<l) 
■Cft$ix5^*< th l**0fc£*fc£*K:LT«jfc3;h,a&»£#**-e* 
5. 

r^T% ±fi*fi***ftt, &#&&€ftfctto****ft?VW;*fcfc.5 
C^ttSft^f), 4 3 0 nm^|t5 0 0 nm«T> »H<li4 4 0 n 
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m^±4 9 0 nm^T, £ bKft* L< i44 5 0 nm^±4 8 0 nm«T« 

fc, ±lB3Sfe3fc£3tefcW^ 5 5 0 nmW6O0nm^T, fflU»5 6 0 n 
mUi±5 9 0 nm^T\ $ L< 12 5 6 5 nm^Jb5 8 5 nmJ^T©$fi 

£L<{i,&*> 0<al^0. 2, 0<bUO. 7, 0. 005<x<0. 
1 -Cfc 9 , $ L< tt, #*s 0<aUO. 15, 0<bUO. 6, 

0. 01<x<0. 05'Cfc9>i:^$f*L<it > #^ > 0. Ol^al^O. 

1, 0. 00 l^b 1^0. 05, 0. OKx^O. 0 2ffe5 o 

^S:^-t-Blt*fcSo 13 8 «t 5 3i^&&ftft:te, 2 5 0 ~ 3 0 0 n m# 

i£{C®^3fct°-^ ^^Tb, 1 0 0- 5 0 0 nm©jSV^g|5iai^03te^!S«IXL-C 
, 5 5 0~6 0 0 n m©Hl~f ^-^ 1 

* td * 5 o 

Tom*) -efe-So mi ±ea*tt*3teftoft:^icj8tt* aim oft* 

|2^^0* L^«5|fld»6>^:#V^«|iCJ41* tb, b 1 <Dmm&0 KiEVMi'g'fcHtE u 
*U *^(DmM<D'££kWi (Crystal Field ) j&SSKfc*. a lOSP 

Ofci£< b l <D»fias±fB*'l>#£ b^*SHa»&**^«fcti1^fc»'frlJ:W:¥ 

1 ©^iS*^±IBftt»* LV>gSffl^P>^# ^fflltti-ftl-C, 1 - a 1 - b 1 
-x©8*#0fciE^*i£tett*;fr*3R (Hexagonal ) ©fcS«i£«:*Tl-5J£S& 
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^ h^i:tt;t5jL-C*>^6 <fc 0 4 3 0 nm^lx. 5 0 0 n m£AT©$:§:$iia 
rt<3D*-fe3fe<Z>BbiBT"C, 3&*3!)*<BteV* 4 7 0 n mSS-CltY AG*£ 

1f— #4*— h\ *<&*tgm83te^^*— K (Resonant cavity light emitting 
diode) , iixl/^ h v;V**yKV*m z i-JkX*^m^^? hB^Uyt^ 

±!BSt&^£ftft©C a&J&ftb 1 0^b2^0. 6<D$£fflfcfc5M$Jt 

% 3tft^38#©38#3ft£, *5j:tJ**£0*£a»&* »*L<ttO<b2^0. 4 
t?*>0, £ L< 12 0 < b 2 ^ 0 . 3-C*fc«K *t>#*U<li % 0. 00 

1 ^ b 2 ^ 0 . 05-Cfc5o 
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<DC I E&mmiZ&i-t (x, y) Sr. 0. 2 1^x^0. 4 8, 0 

. 1 9 ^ y ^ 0 . 4 5 <Dmmt LT *> J: V>. 

tS 6 0 0 nm$:ii6 6 0 n ra<0^^^\^% %ft-?Z>m 

#<^tf<t o fcfc*. 

t! 5 0 0 nm^i5 5 0 nm*10lfeli«Mk-^ 
£ *T 1" 5 tic -fe ^ m ft $ «r HI x. T v > T t> «fc v ^ 0 

(Sri-a3-b3-x Bao3Cab3Eiix ) 2 S i O4 
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(0^3^, 0^b3^1, 0<x<l) 

^fc, 5 5 0 nm^±t?6 0 0 nm^TCiStt^^t-^ ^tt^Hfe 

o 
o 

^ibKioT^CSISftirib V>&< 45. 4*5, ±!Bjifttt£;pr1- 

ttruSs yearns , *n>fnm ^y/ii, ^-^hhb**©*!! 
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3?i ©tiitte, sissrSkfcfli*.* iganrfeiBSteas^tt, lia£l®±t7y 

r©J; 5 ft¥$.ft3S3fe^'M ^(--TS riiaU, iSJ3fe5fe©6-fe3te*:;lfco¥i* 
& ft < ft <5 o 

¥$ft35#^/M & fc^ft< ft «!K Stfigggs 0 #J: U [rJ±-T5 

<DX~ftt LV\ 

fifff^^ 5 0 M mJ^Jllf 1 0 0 0 n mKT^^II-feSr £ LV\ 

£ftft!©l£fC;?#-£ 5 0m mKit' 1 0 0 0 m m^T©f&ffl> <fc 9 0* L< 

a i o o m mj^±r- 7oom m£jiT©i&ffifci-a tiaot, mm&igytfc<D 
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#tf»ftH6!*©gftv^3te6fcft <9 , 6SloA#fte-fe*#»fcti«:v^»^** 

(10-8 011%) ©tittt, YAGIf* 

*«&£'>ft< bT@fa©3fc&Sr5t«U, r©J: 5 ftff v^ftffc/f M t «t pit 
5^, £ftft/f©«*t (ffjg) 4>T«in</i^ 
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#^##*fciIoT#£UTV>5#^&^-f 5 * 5 fc, ft ^ 5 0~ 1 0 0 
* 5'>ft < ft t) , *mfcft%T'*'( *<Dft%t! &#>J>ft< ft« 0 

±E'>ft< t>#fe*3fc* : f : #*ft«l»ttfe*ir*5?) , ±IB«t3fe#:JI^> ±IB 

(Sri-.i-bi-, Ba.^abiEu, ) 2 S i O4 
(O^aUO. 3 % O^bUO. 8 % 0<x<l) 

•e^$ii5^ft< it imm<oib&M*£fc\cvxM]$tstizmmi&ig?tfcxh 



WO 03/021691 PCT/JP02/08959 

18 

DffifS^Jff*, LED&iiff-^ llt©LED7hy^7^ LED ^ 
fo»**Tfc£) *#«JR9!M (LEDlMP|jtr, **ILED*I\ LED# 

tft«**^#*offt*t»ftbt5 5 OnmWfi 0 0 nm«T©»*«* 

***W^OH^TJ*ot, JUtSffS. 0JH±4. 6 5J^T©$5ISl*| 
^o, tiTKi8»t***0±3l*^^M#5 6 0 nm«±8 0 0 

**»©Xttm«To«HrtlcJb6«fJBi:fr*tp«*#^-^ Mc* 9 , />*< 

«ftt6:ifcJ:D, ±»*3fe***»J*r*I6 (b) i***, ±Clg 
(a) "Ctt, ±e*fi**)fefl:*LT> Mg.Ca, Sr.Ba, Sc.Y, 7 
is? S 4 K , Ti, Zr, Hf, V, Nb, Ta, Mo, W, Zn, B, Al, 
Ga, In, Si, Ge, Sn, P <D * 9 tf *l 5 '> 4 < t t, -o <Djt * t , 
O, S, Se, F, CI, B r©**»fc*tf;h,5/fr>fc< t~o^|iiao 

, c d ft^oitfi©^^^^^^^,, 

ft*****-*-*) *****©fc***M^<fta©-e % h©^ 
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ft*. *T*ftC d££*ftVN$## % L< tt|ft-fk<fto^3fe*S:ffiV^6 

©T*. »ig • • • aft ^#«J& •<•*>$, 

±Iei@ ( a ) ±ia£r-fe^*Mf$£ tt, TiBofc^ 

(Sri-.i-bi-s BaaiCabiEux) z S i 
(O^al^O. 3, O^bl^O. 8, 0<x<l) 

fc£U a 1 , b 1 , x ft, 0* L< fi, s 0 < a 1 ^ 0 . 2 s 0 g b 1 

^o. 7, o. oo5< x <o. i zm&-tzmmx*jbz> 0 ±^»^v^$&m^ 

^o, 5 6 0 n mgli 6 0 0 n mHT^tf If 

MWt5t, £lgfc*5i^-c\ »3fe»«*S3l<, £3feft*fc^i&s#»Lfc« 
#<ft!J, r****HWf#tfc*L*-*-< ftoT, ttXflcft^^ 

«eoy^RWt6i:, YAG^^^^©^itSf 4> ft*, #(c Y KMT Z> G d 
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Wiiact^t < £frf*#, ifiTt5 6 0 nmJ^±6 0 0 nm«T©$ 
©Cilc&HLT, ^OKitfitt4. 5 5 4:j8;U 4. 6 0, 4. 6 5 , 

Sfc, h*K\ $ -&*£^<£3pj^flS 1 nmSX±V 1 0 0 

oft*tia*t*J:5lci*, »*HT, 3t£X£3feft<Sfcl$3i&as®< fto 
njifcj:*, *fi*fc**fr#Sco** (MX. *-&*) 

^(^oTI^IS (a) ±e**^-^ FMftS*5lS (b 

#1 Pa • Stol OOPa • SUT<D1fc®\zhZ>%%fcs<~-x Maotf 
5 IS (a) r*Sfls£tf*ia (b) &tr«jR|§lil9S 
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01 ft, 4 3 0 nm^rix. 5 0 0 n m£*T©afcg1fB#fc:±3&3te t 0 -^ Sr^Tf -5 
^511 (a) k* ±SBIg (a) Oft-e, _hf53? 1 OlMft^-* b 4> 

2 ©^)t^-x Ma o ti 5 is (b) _bismi 

SUtl2©f3te^-7 h&mfc-t&XU (c) ±IBXS (a) Vit 

s ±mm&3k%ftfrk LXs ±IB#ft*3fc*^#tto3te«r»l|5lLr, 5 5 0 n m 
^±6 0 0 nmKT©SgMl;±|)i5^ntt5*^|[offel$^-e 

(Srx-ii-bi-s Ba.iCabiEux) 2 S i O 4 
(O^al^O. 3, OlbUO. 8, 0<x<l) 

0 2 4 3 0 nm*Mz. 5 0 0 n maT©$:g^i&f<:±3§ft t°- ^ Sr^-fS 

it^Srft^s-frsis (a) iisii (a) a*tt*^f5«mgic 
«t 9 ±ffi#fe*3fc*^©/>ft < t «9 ttj 5i@ ( c ) ±mmm 

Zmiti-Znm (d) tfcS*, iElg (b) -eft, ±!EffeIS)feftttt 
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(Sri-.i-bi-x Ba.iCanEu, ) 2 S i O 4 
(O^aUO, 3 % O^bl^O. 8, 0<x<l) 

PM*»t5;frftt>fcaU ±fBXH (a) -Ctt, HrfeJBft***, 
S3 ft, 430nm^@x500 n mEATO&gSJ&ftK^IBate Sr^1"5 
MaoTS5lS (a) ±fEX@ (a) XfB^ft^-;* 

( C ) xiaxa (a) ±mni*,m%;ftfcb 

LT, ±B*«*»iP3»*o*«r»J|JlLT, 5 5 0 nm^±6 0 OninKT© 

( S r i-. i-n-, Ba.iCabxEux) 2 S i 0< 
(O^alrgO. 3, O^bUO. 8, 0< x < 1 ) 

0 5 ft, **W©»2o*it»*| ! :j8rtfi||2f!©**M-c**WM*» 
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m 7 ft, fe%<D&Amfc£VMfo£frtc^yy?jzf<D¥Mfcm%T^jxo 

init mmm.$kftfc<D-i(kmf&'&<D%ft%im (±^%\f-^^m s.tfx 
^^©fiift&g (^is^t?-^^) *-yKmm&m<Dm%it ^x^-rmx 

12112 (a) ~ (d) «, %ioMc&Mt&tfz¥mfcmytT/<'( x(Dm&j:m 
%^-rmmmxhZo 

01 3 (a) , (b) ft, ^^tUHU^, Il©MiOlIlSiaoTi 

$ $ tt fc ^ m ft i§ # 9* * << * <o ± ® m s. # iff m m x *> s „ 

014 (a) ~ (c) ft, 02 ©^teMf-fettS^ftSSftx^ *tf>$»i£X@ 
Hll 5 (a) , (b) ft, »2C5Aft:«tc:*5^5 i l £ *#«*7*^-<JX©l4itX 
016 (a) ~ (c) ft, 0 3 (7)^^M(-*5ft6^#^^7fex^-r ^(D^itX 
017(a), (b) ft, *mft%%7'*4 X<0m&%8i<DflSl<DM e fcM\Z& 

mi 8 (a) , (b) ft, ^mftx*?** x<Dmm*&<oni<DM t #mK.ts 
019(a), (b) ft, ^wfr&ftT^j xom&timom i (DMcttm (r 
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02 0 (a) , (b) ft, tEmfrKftT'** X<D%2<DM e ftMfc%&m&lLn. 
02 1 (a) - (d) ft, ft%<D%%ft#tfc&LT^tc&&%%7 t sU Xk, 

02211, i&ftfc^-x hn±ffl^e^0* L\<^fcM%7Firmftm-?hz>o 

*7jk1rmxhZ> 0 

02 6(a), (b) ft, ^tl^ttHI^, CatBa ££<^£ft^ ( S r o. 
98 E uo. 02) 2 S i 0 4 f3feMW<DMI^S r 2 S i O4 fc^m<D&X 

02 7 (a) , (b) ft, ^ft^ftlllK, C a ^£1* B a £fi&*t£L 

X 5J^%^tp (S r 0. 93 B a 0. 05 E u 0. 02) 2 S i Oa ^o^^- 
ifi^s r 2 s i 04 ik&M<D&xMMffi^?->mxfo6 0 

0 2 8(a), (b) ft, ^tl^iallKc:, C a b S r ££<^£ftV> (B a 0. 
es E u 0. 02) 2 S i 0 4 tiTfe^S^^^^^i^ B a 2 SiOi lk&V>><D&X 

mm^^-^mxh^o 

02 9 (a) , (b) ft, ^tl^ttHHlC, C a <b B a 3 8/g^%, 60 

Jl^%^tP (C a 0. asB a 0. eoE u 0. 02) 2 S iO* &ytfcRT$2;%i 0)7^1,^ 
B a 0. 3 C a 0. r S i O4 \\L^ <D& X BM^f <* 9 - ^ 0 "Cfc 5 „ 

0 3 0(a), (b ) ft, ^ft^tUitC, SrtBa (C a 0. 

es E u 0. 02) 2 S i O4 ^ftft&tf&ftl<Z)l£i&,§mC a 2 S i O4 ik&m<D&X 

mmtif/<?-y®xhz 0 

031(a), (b) ft, S i (D-U&G e XW&Ztltc ( S r 0. a 4 B a 0. 1 4 
E Uo. 02) 2 (S i 0. s G e 0. 2 ) O4 &ft&£tf££atf>$#ifl^S r 2 S i O 

4 \t^m<D^xmmm^^->mxh^ a 
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0 3 2 (4, B alii (a 3) ©Hfc* (S r o. ,i-„ B a „E u o. 02) 2 S 
i O4 Ikftfrtoftft*^* h^mX*hZ> 0 

03 3(4, Hiiat 5 gf%OB a a tM (b3) ©Hft5 ( 

CabsSro. 93-ba Bao. osEuo. 02 ) 3 S i 0 4 ^ftftO^^fc;*^^ h^H"C 

Cagli (b3) <2>^ft£ (C a b3 B a 0. 98 -b3 Euo. 02 ) , S 

03 5(4, C alii (b 3) # 1 9DH^%, B a Hi (a 3) # 2 4 JR* 
%© (C a 0. i»S r 0. 5S B a 0. 24 E u 0. 02 ) 2 S i 0 4 ^ }fc ffc <D |i§ ft * ^< ;7 

m t* 5 o 

HI 3 6 {4, (S r 0. 98 -.3 B a . 3 E u 0. 02) 2 S i 0 4 (g^&^ftft 
) (-*5tt5EE3§ftfc'~^ j&g£>B a (a 3) 5 0 

03 7 {4, (CanSro.sa-bs B a 0. 05E u 0. 02) 2 S i Oi 

&&ftft) m*jrt*^is*if-^jfeji©c alii (b 3 ) fife#H±£^-r0-efc 

03 8 1i, (C a b 3 B a 0. E u o. 02) 2 S i 0 4 (&@^^ftft: 

) i^ltSi^tf-^SSOCai^I (b3) ft#ttS:^-f 0T*>5„ 

03 9(4, Si <£>-£M*G e -eg^^tbfc (S r 0. 84 B a 0. l4 Eu 0 . 02) 2 ( 
S i 0. 8 G e 0. > ) 0 4 ^ftfcOlSft*^ h ^ fz ic^fg 1? fe 5 „ 

0 4 0 (4, E ulS (x) ^g«Ol/j:5 (S r i-x E u, ) , S i 0 4 i£ft 
#©»3fe^^^ h/^^#%Ofcfe(C^-t-0T?fc5o 

04 1 {4, ( S r 0. 9 S -xB a 0. osE u x ) 2 S i 0 4 3* ft ft tf> |§ ft * h/U 

#>(C^-r0T*fc3 o 

0 4 2 (4, (S r i-x E u x ) 2 S i 0 4 gftftt , (Sro.0s-xBao.osE 
ux ) , S i 0 4 £ft#<t <££f§ftfc°-^&;g£ E ufc&ftffttfc^-t-El'-Cfc* 

o 

04 4(4, ^ft#:fift%^^^i^M^^^1-0-efeSo 

04 5(4, £ft#Mt£ftm^ofii#,&^-r0-efc6 o 
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0 4 8tt, YAGXXftKb&milLXXItbnnitMb &&b<D 
IS "till 

0 (a) ~ ( c ) h: % M3<D&iii&n<D&m%m<omi<Dmkz.&tt&m& 

05 1 (a) ~ (c) »3©**^«©«Jt^ife©02©«{i:*5tj-SK3& 
05 2 (a) ~ (d) tt % »3©^*^«©»3&^|fe©m3©«^*5JtSK3S 
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*i--?jjr- Yk L-C^l^t6S^4 (t^^Mf) i > S*S4©±{c 
f^iCf^LEDlh tfeLED 1 <DJiffl£!&f.lh1-5, 
(D^mfcmftf^-f *XhZ> 0 ffeLEDl©±)i5J&!)tiiLffilt H HIK ^ -f tfc 

HI 2 ft, *^M^Ii{-^{t5^2MO^^^I§^:x/M^O^^fffilllT^-5 0 
I1II|{^1-J; 3l2#J©¥^&3§ftx^*te> y - K7 1/-A 5 £ , y- 
K7u-A5©^i)y h • y- KK:^7£*Lfc# 5/ 7" 6 k, •&^ ; T4^>fy4\ 

tlfcW-feLED 1 7J 5^76 ^^,m^^fr^^2^t^««- 1 3 

wit 8 (owmft^muz titcif&L ed 1 k . m^omm± 
frbMfcs (Dmn*-MmLx$\-®K-&<9 5 1 , 5 2 i 

, fl^lg^i 1 51, 52iffeLEDl ©/N°y K®{& ^ *£.\<^Z.mmi-Z>tf> 
TJ^fy^^k, ^fr8rt«$£*l, Stfe^Tfeft^ 2&tmJ5t<7>*I i ^#: 

^fts&ftftji 3 k zmztz^y-?* J ?-(D¥mftmytT/<4 *VhZ> 0 **J 

«9 ttj Lift, PHKc^t^liT^^fCfRjVN-Cfc^, Wi3(l±)tlEl9 
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feLEDlIt 4 3 0 nm£jgx. 5 0 0 nm^TO^Si«lC±||)fek'-^ 
t5l§3fc?:toLEDt*$) D , f felt *^f2lifftLED 1 tfttoHrftafc 
trKJR tT> 5 5 0 nm^it 6 0 0 n m^T©$E^1i$fc:±3§#; faT— * £^rt~ 

<5 o 

*»KHlfeW-«^««c»3te7*^-Y^tt, W-feLED 1 £ % :©ffeLED 1 # 
ScoWfeft&ftJ&LT 5 5 0 nm^±T* 6 0 0 n mE*T<0ft£«l£fc$B3te If— ^ 

*^5&3te&&o3i£^jt3te#*fc^ 2 3 t srift*^t)*rfta 

wi-e, JN^fcftfcJlft^W:, etTOft^'S (1) 
(Sri-u-b!-! B a.iCab 1 Eu, ) 2 S 1O4 (l) 
•C*^n*flS^#>%±ft:|!:UT4*ail*«*<it:-ca!)* 0 fc£L, (1) 
fc*3V^T, a 1 , bl, x , O^al^O. 3, O^bUO. 8, 0 

< x < 1 <Z)fgH(c&5$c^-C3b5 0 

»3fc9*^>T^-ei4, tfeLED l#»o#fi#3:RlKL-C 5 5 0 nm|^±-e6 0 
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&#S>^Oigf.ii8^£*r1-£, aT^fkfS (2) 

( S r i-»i-b Z -x B a .xC a b 2 E u x ) ■ S i 0 4 (2) 

(2) fc*5^T, a 1 , b 2, x W\ Ztl^tl. O^al^O. 3, 0 ^ b 2 :g 
0. 6, 0<x< 1 &m&+Z&fe.tkZo a 1, b 2, x -t*b-£fr, 0< 
a 1^0. 2, 0<b2^0. 4, 0. 005<x<0. 1 5 Sfctt"Cifc 

5ii LV\ a 1 , b 2 , x \t s ZtlZft, 0 < a 1 ^ 0 . 15, 0<b 

22*0. 3, 0. 01<x<0. 0 5^iSt5flT?l)5rH^?)l^il 
al, b2, xii, ^tl ; en> 0. OUaUO. 1, 0. 001^b2 

^o. 05, o. o i <x^o. o 2%m&1rz$k®.i*b5z.ktfho 

±jzE© cfc 5 l-> flS^ifc ( 2 ) tOal, b 2j&5±fB^fflft J; V) fc/h^ft*© 

^^O^^flit^^^^Lfc «9 , 3§ft&S£ifi#>5 S DtlT?, Sr, Ba, CaO 
WT©ftfS (3) 
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(S r i-.i-n-. Ba.iCabiEu, ) z S i i-, G e * 0 4 (3) 

^>Xh^\ fcfcU a 1 , b 1 , x, z », Ztl^tl, OgaUO. 3, 0 
- bl = °- 8 « 0<x<l, 0^ z <l (&n<lio^zgO. 2) Sr^JS 
S i ©H»*Ge »*»*a**#<T#5«rtl 

fat, l§^3S^^^©H^^b v G i eg^* z «/>^VN}i^J;< > zDfttfttO 
*££i«;#>5g|$-C N «*tf*ftLED©Wfi**RjRL.-C, &5 5 0 0 

ttxl^nn^^^^i ttft&ns, Ca S : Eu 2+ f)fe^S r 
S : E u 2+ £ft#ft if^ % H- 2 4 6 5 1 0 *&ft** M 2 0 0 

o- 6 3 6 s 2*'A*vm*$frx\,*z*±mm***9±mm***timmm 

**ft 4**tf4*BR 2 0 0 1 - 2 6 7 6 3 2 $;frT I** L i E 
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uW. Os S&ftftfc^asfcs. 

T% #ft©a*ttSr*-r»**ftff«i LTtofeti, J IS Z 8 7 2 6 -1 
9 9 0{£l2ic<DR 9^, ifiJIS Z 8726-199 0{C##£ LTlBfcO 

-tlE^-fe^ftfti: LTtt, 09*tf % K^^^y-fey^M^fc-5V> 

^ 5 0 0 nm^±6 0 0 n m#T©ttfi*«fc»3fe tf-* *S£*&fto 
, ^T©te^5£ (4) 

(Sri-a3-b3-x Ba.sCabaEu. ) 2 S i Oi (4) 
t'fc U a 3 N b 3 , x 0 ^ a 3 ^ 1 , 0^b3gl, 0<x<l 

fc*5, ±|B ( S r i-.B-bs-, Ba.sCabsEux ) . S iO< SlWI^ftfcWt 

*fc, BflOXfttttoilil^^Xtftftt 5 5 0 nm^ 

»5:iiaoT, fftLED^ttotft*^ imf^^^%of« 
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&-CfS % ±!Bfc^:£ (4) ^^iftM^t/fc^ft^LTft >9 x 

> £ bl^&S^^SO-efc-S,, ^<£3i^J£1«ftte> ±fBa 333±tf b 3© 

J&»fc, &5feft<AE)&&^;t6 ^ <b i^-toT, 5 0 5- 5 9 8 nmgt©£v^$S 

D»tMi:, n^m%^n^m^ytw-<Dn^^t , (s r i-. 3 - b 

3-x B a . 3 C a b3 E u , ) 2 S i 0 4 a^^ftft^ j^oW^-fe, ff-fe, Hfe, 

tt^(C|Bi4©^¥*l§^X^M^i-*3^-C, C r ^^^$tLfc*^t#"feL ED 
£ ^ll^fr-arTfe «£^„ W&L ED^b3§ft£ftfc#&ft£fiJfl!L-C, J; 

o 

0 0 11 mSXT<Di><DT?htl&£<0 *Mfttf>-£$0^£, A¥O^I$> 

£ * ^COSIS T?> 0. 5 m m^± 3 0 ju m^T, < J- 1 
M m^±2 0 m m^T^#£ t< % 2 M mW_L 1 0 n mJ^T^$ L</\ 
^^(Col^-Cte, 0. 0 1 /i m*il*5 1 0 0 0 n m%M Z. ZU^F 

tei-ftiti *>b'mmt mzn&x\ ^^t<«, 1 M m^±5 o nm&T 
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£©*5fc£lH***frtt* Mx.tf, Mft(DXm (J. Electrochemical Soc. Vo 

1.115, No. 11 (1968)pp. 1181-1184) IE (C J; o X 5 ~ h jftS T* 

HI8 £ 5 K % YAG^fjfcf^^, 10'0nm-3 0 0 nm#Jf, 3 

00nm~3 70 nmttifi, 370nm~550 nm#iSO£ii|ti|j|if- 
^&^U rtlk#*(D^j&St6|grt<Dft£Pj£ifcL-C, 5 5 0-5 8 0 nmO 

^■LT, mmm.%:?fcfclZ, 2 5 0 - 3 0 0 nm#i£(llg3fet^^^f L, 10 
0 ~ 5 0 0 n m©£l/^:gt&|afttf)ft£^ifcL-C, 5 5 0 ~ 6 0 0 n m (11181? 

WcoM&%igftfcVhZ 0 4 3 0 nmm 5 0 0 nm»TOffe* (® 

©10 0-3 0%-efcf^ MrftfttemtiLZBm-tZb, JMfto&§4 7 0 nm 
tttYAGif^©^3fe^Of^ (5 0%) X&Z>-t^frfr% 0 

M^<D5t (Dllt(2) fOal, b 1, b 2, x ^FJr£©iHit3eB 

8 ^ ^ L * ^ h/U{C^MLfct© t 

0 8 K^fDWlfcit*^? Yfrt^ftX^? h»<D-MZ7FL 
tcXo^, 2 5 0-3 0 0 nm#iffCiig)fetf-^^f 1 0 0 ~ 5 0 0 n m 
<Dj£^m%%i®ft<DftZWl&LX, 5 5 0 -6 0 OnmOfi^i©^ 

ntm*£ fritz 1f&LEDOW&%bMmigftfc<D%ft<Dto&K£?>ft 
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3@ti£&ftftte, 1213 fc-flfc Lt^flifif jfefrt YAGIW 
OffljS**'** h^SrJt«LTt>*>5 J: 5 430nmfcj(g*.500nm&T 

<Dfa\,^ftfcVhZ> 0 Mx.f»i&ft4 7 0 nmlCiotliYAGlt 

* K*i§ l rife e> n s § c 
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, 01-03«:#iL4#e)SlWt5. 

*ftLED#ttoW6*4:»lRLT, 5 5 0 n m« _L 6 0 0 n mSXT 

B 1 -03 (d^-fct *fr**fMft^#*HKLTV*«**K:fc* £ i#*IE**iT 
L < It 3 tz mJ^±T 2 0 /z m^T©$5ffl-efeS 0 
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MOJlifcfitfS/h $ ft £##1 3 2 

fts 0 Ltcffi,&fab, mm<DMttm\zo . 8u±x^^u^-<DM\tmuT 

WW?-?? y 9 (0 ft <t*(;i <£ S <t , ^J^^vttfJIgoKlfcfitt l . 

oj^±2. i^t> y/u«nBoKH:atti. o^±-ei. 4£jnv#y^ 
!/ =-^»jit©KJti:f±i. 7j^±t?2. o&t-c&s. 

*»W©¥«***f*^^^oAftttft»3t*j5feo«|z:o^Tfi, ii:ii< 
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$3teft*fc^ 2 i mm ft ¥(D-®tf i 3 &$b*jm- s^tiao -cftsft* s^hk^ 
w-rz> 0 (sto k e s) <D^iij^j:tL^ v m&p v 

§M£ : P a • s $itz\*P (#7X) ) ©tfcft * & ftp$-f £ , r : 
m) ^^/> 2 <ft Wt/ftO#:|#3i££u (m/s) f± x Tfg5£ (5) 

u={2Xr 2 x(p 2 - pi )Xg}/(9X7j) (5) 

"T?«<**lS. ffit, ^ (5) Ulfc^-C, gtefi^Qiiig : m • s ~ 2 ) X>fo 
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±a*©* h-**©fcaija»e>, &t©¥&i . ~4. iciot, ife^* 

3 © $ IB * ( c *s 5 it ft & « £ il< 1" 5 r * tfi *T h£ £ * -5 „ 
1. XJfcM©/h£&, &^*&3feft:*flHf«:ffl^3. 

3. f ^)|&^©/h$^^^^^^«rfflVN5o 

KJfebfcafe***^^ 2 ©KJ£fii8fJlg©KJfcS£ ©M#%^f3£©*5Hrtlc 
RRJtU Lv^ll £: $ bmHfe^^3fc^©4«^JiaM«:M5t©$efflrt(c: 

tt53§ft©±3§3fefc 0 -^$g^ 5 6 0 nm£*_h-C6 0 0 iimEtTOil, #3; L 
<|j:5 6 0 nmS:lt 6 0 0 nm^T©|Sia, i^*L<tt5 6 5 nm^±-e 
6 0 0 nm^T©«5ISrtiCfc5^3fc^i-r5o &t-> *tfe*«t*#tt^ 2 © Kit 
Mir, 3. 0^±-C4. 6 5^T©i5ffl, #l£L< ft 3 . 0^±-C4. 6 0KT 
©$£SL £9#£L<I23. oe*±tm. 5 5^m<ommi^Mir?> h t fete, 

«©xtba^o. 8 u±-?n&%kmytfrv>nitm&T<Dmms »*L<t*i. 

£ftft©|itifcfi&T©$S|gtc|5g£-f s 0 
it (5) ic^-T* h-^^©j*MU^e)^^5 J; 5 :©J:5i:t5K Hfe 

C d Sr£*fcl*l*fi3R$*ft:fc ttll, Mg, Ca, Sr, Ba, Sc 
, Y, yV9 J 4 K, Ti, Zr, Hf, V, Nb, T a , Mo, W, Z n, B 
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, Al, Ga, In, Si, Ge, Sn, P <D biitftl-S^ft < t — Otf) 
7C^i> O, S, Se, F, CI, B r <2 * tf> b il tftl <5 '> ft < t fc — 0©tc| 

ft*5* ^^ftft)^ 2 ©±t°-^&§£ 5 6 0 nmWt6 0 0 nm^T 
fflTfc:i3tt«!8#<0£#ft 5 6 0 nm^±-C 6 0 0 nmJ^Ttf>l6ffl 

|4^ofc. MlYAG^SMttf Olltlll, 4. 65^it4. 98 

#3&§J3fc:fl5S#* LV^H-Cft, 2 <0*fc*fc&£, 0. 5 a/ 

•9 L < 3 /x m^±T* 2 0 /x mJ^TO^HlcPI^-r^o **5, #£LV^IB 
/til <9 tfc5„ 

1 ) V$t&tl&{k&#l, 0*19 (S r i-.i-bi-. Ba.iCa b iEux) 2 SiO 
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(l) x*mis)nZ{k&®*3ifcb LTS^$ti5iiM)!£^o)ti!i, Bag 

-r/i^tfy ^A^^ffl 3 0 5 £JBV\ H e ^ £ 3 £W4fli^&K: <fc 

5^3fcf£<2Jt^M'J£-C*te % YAGlfM ( (Yo. y G d o. 28 C e o. 02 ) 3 A 
Is On: ±^t~^ilS5 6 5 nm) % ( ( B a o. o 5 S r o. 9 3 

E u o. oz) 2 SiOi : ±3£3fefc°-^?&g5 7 5 n m) , ffi.J$(DmV r ft £ teg 
&5 S r £>'>^3£^i£^ft# ( B a o. 24 S r o. t 4 E u o. 02) 2 S i O4 : ±J§ 
^t-^|S5 5 9 nm) (DMitM\t, , 4. 9 8 , 4. 5 3, 4. 6 7 ( 
Wi^mm± 1%) -efc5 0 -iHT, 5 6 5 nm#®iCil3fe^-^^ft5 

M^^r^-rgl-efe^o H4 8 d»fe*>*»* J; 5fc, 5 6 0 nmto6 0 0 nm£t 
T£>$£ft0$L 5 6 5 nm^±-C 6 0 0 n m^T©tIHt{C±f )fe t° — ^ 
^^•f-'S^-fe^^^^*), t)>o, *ibS^4. 65^T0^3fe^tt, YAGM 
^Tii#5^^5 t ^/j:^,i^ *fc«, l£Uc:*|5r i^^tfci: LttUSi 
i^aiiffc5o ^tU^LT, (1) vmZtiZib&W), o£9 (Sr 

x-.i-bi-x B a . 1 C a b 1 E u x- ) 2 S i O 4 $ tl&ik&yo <t LTfit/& 

$tb^Sl^^^^fl5:-e«, 5 6 0 n m£X_kV 6 0 0 nm^T^tSW, ^{-5 
6 5 nm^±t?6 0 0 n m^T^ J^SIS^lCi^^ *^1r Z>n&%%*1k 
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tLft<ftD, RiB, if HI 19 Kfeffii^fc-g-tett, ¥^ft3§3fex^>f * 

A+Zk* *JB*£3tefr<0tt«tt % 0 . 0 1 P a • s^iiT'l 0 P a • s ^TO$£ 
IS, L< teO . 0 3 P a • s W±T? 3 P a • s «T©M, <tD0*l<lt % 
0. 1 P a • s W±T' 1 P a • s «T©^i"efe5 0 fc£U M^Mft^-;* 

ftft^-* $ fete, -WfC^WlnmtolOOnmTO 

f£ffll*K £F£ L< te3 0 n m^T©$5ffll*J 

^-T< ft5 0 
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^<z>-? % M^ji, ft*<oi£ytfc&?m±tmmLtcm%iftmb\k&'fz b, 
9*^-r^ic*5rt***#i3©*±iB©aDa[) ^^is^sio^^^ 

4>*£< ft o ^5fc^^3©^®©[yja^^^^ji3©/?^^ii{c:^ 
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< ft*. 

^mm(om^mw:(ommmm^^^x , Bffl«r#jRLft#&RW"t-3. 

D«f#&^«8** LED^iijf^-^T, iI»cE>LED* h y^^^^L ED* 
flj***Tfc£) *#@J8mgfi (LEDlrt«MlT, I^LEDff, LED# 

#ft:38ftx'M * 1 1 #ifi«**tr»* (m^-^T) SrttoJ: 5 lefts, 

1 ©Utt^ttldfe^sefe***^*^^^^, ft. *ft 

i#»*fS3fcofe, *; #*tt#©JEMKft£fc, #(e#£tf> 

2 0 0 0 K&TOl&H* 0*Ktt3OOO K^±-C 1 0 0 0 0 K&TtfXfiB* 
^WSL<IJ3 5 0 0 KJ^±-C8 0 0 0 K^T^^fflTfe £ #38 9lfcfl$ 
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1 cm^_b-ei 0mJ^T<Z>$5ffl, MZtfl cmWtl OmJ^TOi&ffl, Hfr^ 

*i^„ fcfct, *xm*>*m*xXif t '<<< xomvis up, jtt, * 
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**J, H4~H6fc:*LfcJ:5fc*3teS6fcfci!bo-CH:, -|i©LEDfj// 

fc, ^<RcntEmtiii'i!o#m«^^ifi!#^iic«ii 

l*»**Tfc£) *#aj»ngB (LEDSrt^JSBff, *^LED^ LED# 
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B4(D^m: m^o^^n mw, *hr, nrntt^) 

* h*^**, a^y^A, ®m*^>*A) y (*i ft ^ PV 
, an*****) , m* (i^M^f^, M^y^A, mm*** 

ft**** ittlctt, 7x P ^» o»fi*-(fto6n6^^tt (*) 



W0 03/021691 47 PCT/JP02/08959 

fc*-ni**A, ififtry^^, jftfcy**A, HfttMn, ^77 y 

***l*;nc#t5^fttt, 0. 0 0 0 1^tol^ T ©8 
Wffi^^^st^ o -«*±|fSfc, MUCOSA*. 



WO 03/021691 PCT/JP02/08959 

48 

> ^-muum&fc, ^Mw)?, p-7-^-*#^ Ki/^/^v'ti 

s M^Htil, tfWfc, X/i^-^ i?/u=i=7\ 7^^r 

ft (i, 1 0 0 0°CW±T* 1 5 0 OKSkTtoi&m&ftt. U< , J:^ 

*L<tel 1 0 Ot^-ei 4 5 0°CSlT<Dmm, I(u^*U<(il 2 0 0*CE* 

_lt* 140 or^To^ffl-efc-So 

3t(D^^^±^^3fe^©p D pgfpj±^^<oii^^^, v^m&mmn, 30^ 
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J^±-e 1 0%^T©$SlSx 1 %£*±-C5%£*T©$Sffl#&V\ 

-*fc°-K^/K #s/7W^/K ^-e- * /He J; ZMftft if 5„ £ 
^ffiffltlS. . ... 

% 5 0 ~ 1 0 0 0 * y*/x-U8i<DU*m^XftWL-$-Z> t X^<D 



WO 03/021691 PCT/JP02/08959 

50 

Hi ltt, &lfttttt**®-*ftjftiftoaftaftA (±»*tf-*st£) &tfx 

fe5 0 MBte*-f-ft|irt*©**!l«tt, (S ro. 93 Bao.o S Euo.o 2 ) . S 
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Ht©t^yn (BaCl, ) & % ±«-*»fift*K:, (Sr.. 93 Bao. 
osEuo. 0.) 2 S i O4 Jll£l£3£ftft:: BaCl 2 =lmol:0. lmoli 

f&u&rm&^tc-iikmM^KK, M*mx<Dm*mm*x+* (sr.. 93 b 

ao. 05 Euo.o 2 ) 2 s i 04 r i^»B$tLxv^5 0 * 

fc, looot, noot i4oot©-^iS-?©Miact#t) 

Hfcfcfifc**, ****0*A#tift**-*-« ( S ro.osBao.ooEuo.02) 2 S 

i 04 mm&mftftvhzzkzmmLx^z. mi i« N 77^ 

**J8^4< £t>, 8 0 0-14 OOtO-RftjjlKiot, 
(77****JH^fc^»£©*5|i. 4~l. 6ft) &Htt**fr*#S£*# 

*ft**5*/<-r^©||3t*ft3tt5«*iS«K:ov%rttW1-«. 012 (a) - ( 

z> 0 
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£f\ Ml 2 (a) ll^tffeLED-CfcSt^^iftf y?l 0 1 *m 
ffiirz> 0 1 0 1 It, MUtt, G a Nft if fcffi^fc 4 5 

Onm-5 6 0 n m <D $S ffl Id |§ }fc * ^< ^ b /V<£> t°— ^ Sr^f-^W-fe LEDtfc!) 

, ±i5li:7;- K i oi at*y-Kioibi*ttt^5. 

tit, 112 (b) l:*tlgt, *£3§ft¥#ffc^S'7 P l 0 1 fc^^- 
*V Kl 0 2±|C7y ^y^^T"^^^ j; «9^$cL@£1-5o -^G?K * 
-feU^^^^H^ 10U V = i—<jr4*- K l 0 2 i SrSv^|i:«ft»fc»«i- 
5» JlfrlttlCte, M)fc^f*:fy/1 0 107/-K1 0 1 a fc^it^ 

1 0 l©*y-Kl 0 1 b fcyit-^ K102O7;-Kl02afct 

o^i:, mi 2 (c) ii/ftigt, W£353fe¥3U*^s':?i o i^s@^$ti 
fcyxt-^*-Ki0 2!rS«i0 3±i:jS«LB)lt5, g& l 

yit-^t- Kl02©7;-Kl02a 1 0 3 KWtf h 

tutmfeonmm* 1 o 4 ic^ita. ^njfe^tg^fev^rH:, ro^i-it^ 

!7^t-105^ffl^t7y-Kl02a StMAH 1 - 1 0 4fcSHfcL-Cl^5. n 
tU-i v) s ftteKft^mfc^y-fi Oio*y-Kioib l 0 3 <omm 
flB^ 1 0 4\Z.&%mz&m£tl& 0 ftfc, :yxt-^t-Kio2©*y-K 
102 b£g^i o 3 htitzmm^ l o 4tH&ttLt' 1 t>J:^U y*-*- 
-^t-Kl02©7;-Kl02a # y-Kl 0 2b 10 3 Kg* 

tt<bixfcMJtf>miM^i 0 4 KHgggLTt>£^„ 
offfcl, Hll 2 (d) (C^i-X^T% Wfef§}te^#ft^5>:/1 0 1 (tfeLE 

isio 3%ffife<Dmi o 7rtK@Egu ^fifc^fli^r^M i o ncm 
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0 6<7)*\£&rftfc%L*l 0 8 &#flt£-£fc*>0&/BV>5o I©1 & 

«I|t«NTT 8 5 0 BOx^vttlfiiftffltfc. ^.^^i/^Jig^^ 

mi 3 (a) , (b) tt\ ^ft^tifllfffc:, *l©A^«©«J6xaiJ:J:oT^ 
^$tlfc^^#:|§5fcx^-l > ^Oi:ffiIlIS.r> > »T®iaTfc6o fcfcU 013 (a) 
m&l^Tte, WIS 1 0 BRtFt^Mf 10 8 trjSWfci: Ltlot^ 

5. il 3 ( a ) , (b) m^-f £ 5 fc, StRl 0 3 ±{31, ^xt-^t- K 
1 0 2 £^LT£&§ftfcW-fe!8#¥3||ft^s>7 p (ffeLEDl 0 1) fc % at* 

^vifioeti^mf (Jt£Mfr*m l o 8#JfctfEft*&-fc$HKL 

, f^iftfc^ffeLED 10 1 ^^xt- Kl 0 2 (j££) 

tfeLEDlOl A^»fS*^iiiai-S«t 5 KH&ftfctfc^ 1 
0 8 t^JJg 1 0 6 k Ir^ltSlS^f LT^5o 

$ bfcs wn\m, ®49 {c^i-i 5 y it-y-ft- ki o 2 *m^*" 

t6!>x/Nl 0 9±^#fe*3te*-7-'e*>*#feLED«r#*05'3i7^-^>r*— 

t* * £ » it -r a r t # # 5 o 



WO 03/021691 PCT/JP02/08959 

54 

mmmmzo^xmwi-% 0 mi 4 U) ~ (c) a* 2 o^WHc&i-ts^ 

OT^^©Sj|lS«)5 "fcfl&¥SR#«r^-$-»rffiBI"e*>5. 015 (a) 

*1\ 0 14 (a) fc^flgt?, ffeLED 10 1 10 (U-K7W 

-a) ±KutftLHj£-*-6, :o^n o teit&mft^mfc^* i o i ^MBg-r 
6fc*onQifp 1 1 1 toawi 1 1 ^mmzti tiffin 1 12^ 1 1 ic&$e 
§jiftv^«i^i 1 3 b&Gi~z 0 mmzft, «f 112 ^«s^ 1 1 3 tteztib 
ffi?j)mtiz<v&&±^%tc®\zffi^bmt&mvm%!> 1 1 1 ©r*mb!I 
ttrv>«#, ^©isT^oiiwif $tb5 0 jft^-i 1 2{*migRi 1 1 

«$c$tiT^ft< <fcv\ mi 4 (a)i^tJ;5l^ #6led 1 

0 1 111 ©i£ffi±{ciag$ix, ig^-* hft z<Dm$#&&m^xvntfF 

1 1 2 KHJESfts. fc*s % itji^yy^ifoi©gftf 

r©^, 014 ( b ) l^tlgt*. ffeLE D 1 0 1 <DT /- h'RUD V~ 

KttfHPi 1 2 c , 113 £ fc^ti^Jt&P^ir- 1 1 4 iw «fc 9 SfcWfcgH*-*- 

ot'ic, mi 4 (c) C/Ttig-e, mm 1 nc, 1 1 6 t&fjig 

1 1 5 i^js-g-^sr^ 1 1 o©mgpi 1 1 rtteaKL&t*. mm 1 1 5^ 

nmmum 1 2 or, ^s^W5itw^^#-cfiM^i-s 0 d , 

f 1 1 6#ttllBi 1 5 *\z.&WtLit1k%fcmi 1 9 %Wfi&1rz> a :©I2©^ 

. ft*5, PQ&il 1 1 PUcmL&^hZfflm 1 15i L"C > #&K:<fc5«S{fc«rgLft 
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6 6 6 3) -s\ subaifcj: <9mik-fz>ffimwn*%^z> ana* obsess it sat 

flii i 5©iMb*jqilW-r<5 £ fcfls-css. UiSot, Mi l 5©ilk©itlc 

ttrifii i smts: t^mm-rz, i eoftfcoisji 2:^591 

o 

rto^, 015 (a) ^^i~XgT% r©^l 1 0Sri^(7)ii l 7CSte 
£*-CE»U #lh<&fc«><0WilB 118SrroI117 K$£L&ip 0 ~^-?> M 
±<DtL#><D®m 1 1 8 tett^#*$/8fI!g«:fc"S>^fc 0 438, r^ifihOfc*^^ 

M£^b$-ti:<5 w £ J; 9 , 015 (b) }C^1-«J; 5 ^5l3II©e 
1 5*-C#iS:Lfc1&3teft:» 1 19Ht> Hi ^Hm^S-CifeP^ Ufc«fc 9 4feW 

© efe*«r Jkoftwa^sii^siafc^^^^w fens. 

tfeLEDlOl £^g-fS£l 1 0 tt»fffi^Ilfl^t?fctLff «kl/\ 
L^ct, ^HOli, WfeLEDSrg?«l-t-Sfc«)Oia:jtasl 12a (r^T* 

\zm&<z>mm) t , tsggp 112a & how as inbh *»-=p 112c, 11 

3 k&m*., WW&l l 2 a irfflSPi 12b fcTM*jifc£;h,fc£W (RQttl l 1) 
fc*#fM^Rtt5£fc#i*IBfc*3ir£#LT^<5. Ml 1 1 ©JBMfttt, -2r 

Di o 1 tf#tZft&E.tt-tzm&k1rZ :tia9, 

&ftfr*£^l 1 6^5>t([*iifcitl»l 15%, [Mil KDM&OMZ 

x v m^GLm*x*%mi- z> z t , oi o 1 1 9 1 1 1 ©±^{cig 

LtVMil^i:#I4tK Ml 1 R&, R£| 
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2ifcfctL5«jg<!: feot^SOt, :©±5j5:^o^ h-* ©IfflHtta^: £ £5* s 
> 1 1 9riS N BflgB 1 1 1 OffiHgp 112b X fltev^ fctcj; t) , r. 

L E D 1 0 1 112a l^ifSIgai^S) , ffeLED^tlg 

i-5**saiB*f-5 «fc 5 fc, *#ftSHP 1 1 6 irfil 1 5 t <DWiitW-frhf3:Z> i §k 

$b^^«B^tt, XIEjft&tfcitSXiii (Xtt^ft) II, KfltftJ 1 Hail 
SB l l 2 b <D m i'fr 5 DfltP l l l ic, 
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#fe&r*»&&sfco^-ciftWi-So mi 6 (a) ~ ( c ) », 130^^1^ 

£1\ mi 6 (a) l^tlit, tfeLED 1 0 1 ZWfc 1 2 0 JitHflMftU 

@^-r<5o 20 ft, t^LEDioi *mmi-z>tcib<Dm& 1 2 o £ 

, -tijifp mh MSB 128 ©jes±a»k£ft 1 2 0 owfts 121 ^Kiiu-c^ 

jfrlci&t) fflSftfc^as&fc** 1 22, I23t 816(a) 

{C^i-J: 5 (C, ffeLED 1 0 1 teffllfl 128 ©Jg®|C|ga$tb0^-^ hfti? 

016 (b) (C^l-xa-e, tfeLED 1 0 i©r/-KRt5*y- 
Ki, »fl 2 2, 1 2 3 ^, Zti^ti&V J ir-i 2 4 in ft 

ofH, SI 6 (c) l^tlS-C, 2 5 1 2 6©!^ 

ft&gftl 2 O^Dfl^ 12 8 fttcft&L&tfo Z<DMcfcmX*\*, Ml 2 5 t It 

Jsfc^-l 1 6 3&S«tHB 1 1 5 4< (c#ffctfci£ftftjl 1 1 9^^^1"5o :©|2©| 
fc 0 fc*5* PAW 1 2 8 F*9«L&£tl5*W 1 2 5 t Lt, ±SS!{b&£L 

L 6 6 6 3) ^fb#J(;:J:9^b1-5MW£J ; Bv^£ > M©$!K*5tt5 
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mm 1 2 5<Dmtznmtz>z t^-et£ 0 L/t^o-t, mmi 2 s^^^hm 

fcttfllgl 2 5d5#:{t;-r5c t I^St5, £3feft*fc^i 2 6 (Dfc&ofemt ^0 

&mmi 2 5^-e^fcbfc^3fe^^i 2 9£#u j& i (Dmmmmvmm v-tt * 

ffeLEDlOl £!S:g-r<5^ft 1 2 0 fi^fB^ttO^^T* fetid ctv^ 
0 Lfc^oT, ^&1 2 0li, #feLED^^«fe-r^fc*^S§Pl 2 0 SSB 
12 0 ±"C[M 12 8 £ffltfftl|#B 121^ fl^^fe^ 122, I 2 3 b%W> 
SS111 2 0 £«!l£fll 2 1 t-CtH^^tb^:^^ ([Ml 2 8) K3£ftftl 

ctf>£5K:, ffllllfPl 2 ltf$, 2 0 {CgSg^ftfciTfeLED 1 0 1 

£?c N 1 2 6 ^^fi:$tifc^fl§ 1 2 5 HJgB 1 2 1 (Dfl$B(Di!lM 

) <dmz «t 9©W£tt*-e;fc*-r6:: t % o^Mfru 1 2 9^qi]|fgi 1 1© 
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gftftl 1 2 9 # % fflSB 1 2 1 ©i!5$«t «3<SV^ t JZl«fc 5 , 
LED 1 0 1 (W&^3fe*-7-) 2 OlHRflH-SXmfc, tfeLEDi»& 

jsi-aafc^aat-sj: 5 i-, * 3^**4^1 1 6 ^«riBi 1 5 toi^^s 
a»e>3&-r * 5 LT^*v*asttj»isi:ism a xst 

#JBl 2 5 LT:natf*s/ttIIB*rJB^fc#, y =» ^afjgfc £ 
tfe L E D©7y - ™* y - Ki «f i ©i©t^iilj;, & 

±IE#^#:0!HJ:fil6-¥*ft:»**ltoKatXSmi3V^T, fMtf 
0 l ©^fr^-Ctt, #«g©«{b't'»cJB«iSrj!ni^5*j5feXrJ«»El;:o^TBiW1- 
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0 M^fcMWim 130 (KAI JODENNKI ^(^10 7 

Lt, mm 1 0 6 fc^k^-tf-CV^IISK 110 7i^|:ililJlx.5;i: J; 
iil0 6 ^gftffc^i 1 10 8 £fc, 01 

7 (b) K^-r i 5 k s mmm^rni 3 1 w^j?) \cx <?mi 0 

7{djl:^^t!i ; lrAPx.-Ct <fcv^ Mz-tfffiJ!ii 0 6 ^ftfr&^l 0 8 koVcMM 

^fc&tC, HI 2 1 (b) <> f^ll 0 9 «=f ^ ^Jlg 1 06© 

&&>fc%ytfc%L? 1 0 8 tftil&LX^^fck ITfe, Hi 1 7 (a) , (b) i^-f 
Ml 0 7 *mW)£ltZ>zb\z£ 19, IMfrm^i 0 8&tWBIl 0 6# 
ilLT02 1 (d) mm 1 0 6 ^{il&ftft^ 1 0 8 

Ell 8 (a) , (b) te, ^^^%^x^^^©^5t^&O^KZ)^#:#iJ 

^tb-^ti^-t-^ffiia-e&oT, 015 (b) i^tigt, s^^Mft^^px.^ 
ig©$n&^L-cv^ 0 -r&fr-^ mi 8 (a) K^-t£?K. m^fcmmmi 

30 (KAI JODENNKI *±§£) 1 1 7 ^illt, ffiffit 115 

tt$*-C^5fiSh Ml 1 7£ftlcJgtb£Jn£Sw£(£j;«9^l l 5t>fc%3tfo 
Sfll6 ^*&-(c:^fc$^:^^ i^-et 6o 118 (b) 5 

, iiwsni (n^$L*->ts:k°) 9i i i 7 \zw.mnw}*Mz-x 

*>«fcV\ MfcHMflflt 1 1 5 t%ftfc%L^l 1 6 £(Dj£S^*£l^fc:fe(^ 02 
1(a) (d^i-r<t< x gftftjf 1 1 9 4>-eMl 1 5<D&&fc%ftfc%L*l 1 
6«P$LT^fci Ut, B18 (a) , (b) |^t±5l^ Ml 1 7 

mz&zzkfcx y) s i&ytfcnTi 1 eRvmmi 1 5^111x02 1 (c> 
(r^-r «t 5 mm 1 1 5 1 1 6 ^*&-m^«i-5«t 5 m**. 

fr»*5*>*>f *©»3i;fr8f) ©ii6 (c) c^tig-e, M^&^ll^gl 3 

fill 2 5fc£3te#&^l 2 6 fc0jfcM#**^fc«>fc:, t^ll 2 9ttf 
Hil 2 5©jaE|»tC&3fete*fc^ 1 2 B^ftHLT^fci L"Ct>> Wtf 1 2 6 
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RTfiffimi 2 5&$gi&£-£5r k^£*), Ml 2 5 * {cmftfcHH- 1 2 6 tf® 

iteP^-T^o iHl 9 (a) , (b) ft, ¥#ft3Sftx/M*<D§iliiia*^:i3^-C 

^Ltl^o i-^t>^>, 0 19 (a) m^-fJ: 5 fc, H£tt 14 1 &HI£Ml 1 4 
1 trll]^$^^iE»J^-^ (H**-f) i«r*r-rS£*s¥gk&/Bv\ Ml 0 7 

®mw i4i*j&«j#»tT, *jiio6 &snk£-fr-c^5i«h mi o 7£ft£0 

19 (a) Ic^i-jEffttdfcHl 9 (b) K:*-t-R(Eill[»i:OM-e*9iSL±T 
RtSStfS^fclcfctK JSfJjgi o 6f|:f*#ftf l 0 8 ££g-tc#f$:£i*:5:: 

t^tlS, 0!l;t«M8Jlt 1 0 6 t^ftft&^l 0 8 £<DJtM^t Wc&K, 

02 1 (b) tc^i-rr t < , tMi o 9^r^j3ii o 6(Dm^^^^ti^m^ 

10 8 #ifcfcL-C^;/i:£ LT1>, 0 1 9 (a) , (b) J: 5 II 0 7 

Sr±TS^^*6n tti t>, ^C3te^^l 0 6Rtf*Mlgl 0 6d5$ifC02 
l (d) fc^-fJ; 5 mmi o 6 tfcfcftfls:*^ l 0 8#*9-K:^«:-f * £ 5 
in**. 

::-c, no 7*&m£-itz>®mz£tftittg>*<^m¥ffimi o 6 1» o^^te^ 
mk-rztcft, ^(di pf^rtcs i o 7i-«:*>*>»iigi o 6msfeHsc 

02 0 (a) , (b) tt, ^*{*:»3fe7 ? ^^^0»2 0*«:«^fil5»itlS 

tens (a) i^tist, s^±Tsis^*5i<Dti*^tT^5„ -r 

0 2 0 ( a ) K^-f-J; 5 [hI^$4 14 1 £HI4£M 14 1 £ [hJ <|g £ -fr 5 

»9#tfC, ttTJWl 1 5«r*^**TV^5W, 1117^^120 (a) fc* 
-TiE^ftg<t02O (b) fc*rRfe4fcil&©IHT**0i8L±TK<E£-fr<5w£ 
w/igi i 5*M£3feft&^i i etiS-^tJtsr^tts. #J 

xLffttrmi 1 5 1 1 6 k<Ditn.mtf±%^tcib\z., 021 (a) ^ 
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^-f?t<, tMii 1 9* -earns i 1 5(om$>izi&ftfc%L?i 1 6^tt»L 

t^fcfcltfe, B18 (a) , (b) {c^i-J: 51:, II 1 7 IriTO^ 
SiiiaO, &3teft*fc^l 1 6&tf«tJlil 1 5#if£»LT0 2 1(c) 
£5K> Mil StM^ftft&^l l 6#*&-fc$Mft1-*J;$fcft6 0 

iin fcKt^^SIIlim^ttaxtf^vMiirttNIg list© 

gftfta^i 1 6©^fttt#j:<*5. «fjsw:*fcj<0 i &m-?±fc<Dm9 

0%itmk1rZ>tiL$>, :oi t^rtici l l 7l-*frt>*Nlg l l 5 5r±75$s$ 

ft^ftT^^wfijg^ao ©0i6 ( c ) i^tigt\ s^^^sr^ffi-r^ 

*©»£K:t>* «^Ltf«fflgi 2 5 b$k%fcm.^- 1 2 6 t©ttm^ 

^t^fcfc^ 12 9 f -e«fli 12 5 ©JfiEff|S{C&#fMa^ 12 6 ^tfc 

PfcLT^fc* LTfc, 2 BXtfttHIil 2 5 ^±TSfe § * 6 £ t K 

<fc 9 > ttllBl 2 5 4>i^3fc#:tf 1 2 6 dS^-^^ffei-S J; 5 luftS. 

©012 (d) ^^i-xS^feVNT, Ikftfan* 1 o 8 fc-^t? 

»JS 1 0 6 l/3fol 1 0 7 KftJftU MB#P^£ 5B#Hf] £ U Al^ 

ia&& i 2 oti lt«n» i o 6 &«te$-fra„ r©#m& 3 19 jgi" n £ IZ 

£9s m. 1 0 7 K:£ftft:Jf 1 0 9 £^$1-5. 

b) id^-f-r £ < &ft#Ji 1 0 9 *vmm 1 0 6 (o&miz&ytfcn* los^tt 

x<Dmm%m) ©014 (c) C^flg, Xtt¥**M53fe5*'<'l'*<0Slii 
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(c) i:*tlgt, mx\±W&^o®m<D%& • «-fk«rH«:iaff*5 
i^tig) Kiaa^-c* n^ftKB 1 i o 8 &"£tf$fMi o 6 <D3&m*n^%i&k 

irZZkKX*) * tfJJgl 0 6 ^{b^f-i^M^ 1 0 8^fctP$Lft^J; 3 £1" 
5r^T?§5. ^OA#:^J^}i, #111 0 6 0^Jtt Ltf^tfl 0 8^ 
ftP$Lft^@£tf»|&j£ tt5o 0£ L< 12, 1 P a • S£Jl±-e 1 0 0 P a • S 

i cd J; 5 t-, ift^S^^fll^ffiv^^ ^ £ ia >9 HI 2 l (b) l^tri<f 
ftftjf 1 0 9*X*mmi 0 6<D&glH£:£ftfM^l 0 8 ~ «b # ft < % 

#111 0 6 *fc%%:fc%L^l 0 8tfitm&)i%-\Z.ftm-tZ£o!<Z.ftZ> 0 

*j ^(omm^m) ©su ( c ) i^tig, xit^m^^^^ ^omm 

r^Jt^J-Ctt, ^Jx.}i^^^|§3fcT^'f ^<^>Mitxa mi 2 (d 

) fc^-r m) (c jo x > m^f*^ i o 8 ztt?mm io6HT, m^mic 
«t vrnti-z^m (iftt/u!ti!YL 6 6 6 3) mr, %t\-mmmmmt^ 
0o ) ^fflvN^o *fc, mm i o 6 Lxmrnrntmizx vmfcirzmmsxT, 
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o 

0 nm~ 5 6 0 n m© IB h;KDfc 0 -^ SrWI" i s iot#ftt 

Sfcfc, ^^frSt-^^WII&^^iio-C^-t-S*^, Wfc:|S2 1 (a) , (c 

H12 2 1*. ^fr^*^^^©^^^^^^^^****^^***^ 
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■tmfcmX'fo&o H2 2fc*5V^T* 2 0 0ttI|Sf?y^ 2 0 ltt^yK, CA 
tt¥*fc3Bfc7*'^ tfx^f , 2 0 4114?^ 2 0 5!4M/^/K 2 

0 6 ttitftft^-* K 2 0 7te£fti$:^-* h 2 0 6 * tLS^ftft&i 1 
, 2 0 8 te&ftft^-* h 2 0 6 4»^Wfl|-efe6o K 2 0 1 tt % fllfcfi. JRt 

V* 2 0 O^^ilTtfc*^-^ h 2 0 6 £jf?;fca*^£2 0 2 

t s h 2 0 6 ^^t^f^f CACf tilt5;X;l/2 0 3 

12 0 2 1*3fcE1i£;Kfc&JR*S fcfc«;t-CV^ 0 M^^y^ 2 0 O^fffXLbH 

jg^^y^ 2 0 0rt**>'*&2 0 2 {dfit fcfcftfc***'*-* h 2 0 6te, 

0 3 0BaS4 0#»4;Lfc0, "A ffiSih,***^-.* h 2 0 6 fOf)fcW 
2 0 7 Oit^fftbtL*V\ tf 7^ CArttS»f'2 0 7 K 
ftW:Zlt5ZkftmMfct£5®&&1bZ>o -fcafrfl©^^-* hat 

m^et?«, 11$-*^ 200, ^y^i2 0 2 (Cff ;t ibtbfcitftft^-* h 2 
0 7 ZMWZlkZZ kfcX^X, &ft#:*fc^2 0 7<0»IM&©?&J*£8i1W1"S £ 
5l:i*ot^5, i2 2i^t^t!4, DS***^ 2 0 0^*>-^2 0 2 

T&3fe#^-* h 2 0 7 Sr^^-TS ^ k # WtBfc: ft o T „ ^tU' £ <0 , Ml* 

? 2 o o*?? y?g.2 o 2 

ft:fc\ mn*y? 2 0 0^^^12 0 2 rtO&ftft^-* h 2 0 7 tf>1f 

gptc&VNTH^ti^-* h 2 o 7 w^^^^jo^-fb^-et 6fcttWJiij-r^*-?*-e 

jfCfcV^U *^*£2 0 2 (cm#g&*t£rttI£L-C*5< «fcv\ . 

jg***^ 2 o o ^^Ittfct, J^*^ 2 0 0^1:7^;^ 

^^ixf3t^-^ h 2 o 6 ^Mtar tiaot, mMyozMfc-fz^k 
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3i^^J^l-r6^t{c/X^2 0 5#Rrtfe;h/-C^6o ^ftft^-* b 2 0 6 
;X/V2 0 5 ^iiii-r^i^^ h 2 0 6 ^©f« : f2 0 7 

5©< t^^Sr^y K 2 0 2 o; X/u&fcjg^-f 5 J; 0 fcK^LTfelttf, JBC^^ 
y^ 2 0 0 rt*fc*©#*&8*T«££;h/fc£3fcfc'<-* h 2 0 6 f Offftfttf 

ft* / o 3 frtb<Dmm&&fe4k&tiz>o #fc/x^2o 

5 ^It^y K 2 0 2 t*M©8i«:fllfflt5 ^ i l:±o t, Sbfcl, / X 
;V2 0 3 KlfcttSfcttS «9 BS-lkfc tf-Cft < , ^rtt'f^ CArttt*W 2 0 
7##-fc$Hft£-&S£fc#£5fcfc'S. ^t; X>2 0 5 WltR 

ttS&gttft < , &H4ft*#fc©*6*fc £te#J&£*T*:i:R»tfttf J:^. 

ig0LT£C<5t><2£ LTtfcd5 % ^om^JISi: UTYAGlf WiEfcf 
«LTV*.5::2:##*.&ft<5. o*0> «#T?fcSWBt;&S|jtlCjEte:#«L-C^5 

-2r\ fb^iCS r x-.i-bi-. Ba.iCabiEux ) ■ S i 0 4 X-%£tlZfc& 
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u^l-v^fc^fcs s i Oz ^n-r >f y^ts: i^^ts. Ah 
os Hg&jf^-r sh^il $k%$.*T}v*=.?7J»(DT;\'^**s K-efc5A 1 (oc 

0 5%~2. #3SW#£#ff ftofct*0$»i^O^i: 
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, U ( B a C O a ) „ M^f^ (SrCOa ) , ^fc^- 

D fc°?A (Eu 2 Oa ) , -mt&m (S i O. ) tf>&$*£ISV\ 77fM 
£ (C a C 1 2 ) fcffl^fc. *3te*®^©*B«tt^T 9 9. 

9%J^±-C, ft JIRft ft 1 0 nm£(lt5 ju m£*T£>^Hfi © % © 

fcffl^fco «J5Wfc:ov*Ttt, !ft*#;*K:J:Sfti;©lMS*:fc<1-fc*>fc 

y 9. 9 g , »fnyf^i38. og, mit*.- 

Pk^A2. 6g, 1»|3 0. 7gMft*^>^l. 7g&,®^- 

5 0 mmmmi 4 0 o'c-c, **5%Rtf£*9 5 
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t xMmffifa&k<Dm&*^xB®Vi'**->'E\'?&Z>o HI 2 3 i:*txi[5] 
«|ClftM-rS^*fi^S r 2 S i 04 fc£W©Xfc|El$r 

(®27 (b) #$) iwc^^-v-cfcs, r.o ^ t fi!iifii0!ifca»a»5&s&4a 

^elOjSJUdiiSr^i-S, (Sr, Ba, Eu) • S 

i04 %%fc-?h5 Z. t LTV>*. 

^<D^* % _h!B3iSM£^r3tetetf>i&J$i3\ (Cao.oi 5 S r o. o 2 B a 0. 0 s E u 0. o 1 

s ) s i 0. 9 ,o. -c& 9 % ftji^NF^*5ttsa^^)fe^©m^itt IStf-ffeb 

<D& %:\*1r-ZVi® 8 ^Lfcil 9 ffc5o Jfc HI 8 mtiY A G ^3£ft 

, ^©Mfca^S^SMfi&Stefttt* 2 5 0 ~ 3 0 0 n m#i£lclS3fc t - ^ 

U 10 0- 5 0 0 nm©j£^|fiiirt©)fel:ilKLt, 5 6 9 nm(^S3ttf 

f^)fe©C I EfeAifiWUliartSftfi (*> y) (0. 4 8 4, 0 

. 5 0 6 ) T*feofc 0 

%7jk-fm-?hZ>o wr-Cft, ±EMt#f)ilfciilIf Ml-iSS4 7 0 nm 

F;^5:filfco 4 7 0 nmOffe3l6li, Xe 
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7>y<7)3fc£^/?p;* -^-^ii-fr. t K: iof^fc. It tfc @25 

% ID 2 5 Kfc^T, 4 7 0 nm^k'-^ telSjigft (#"fe3fc) J- £ 5 t> © t? 

, EuHi£ (=Eu/ (S r +B a +C a +E u) Sr, 2 

Euit^=0. 0 2) it, 1 4 0 OV(Dmjt^mM,^V(D 

1>T, 02 6 (a) -030 (b) «r#J» Lfc# feSftW-fSp 

02 6 (a) , (b) te, •tH^tl/NB^, Cai:Bal:i<^4V> ( S r o. 
98 E u 0. 02) 2 S i O4 &ftfcRTf£:%l<Dmn&% S r 2 S i 0 4 te£t)<D&X 
i»#*f^^-^H^*)5o 02 7 (a) , (b) tt, ^tl^ttllKfC, Ca££< 
^*TB a Srft^fit- It 5 H^/o-^tP (S r 0. 93B a 0. osE u 0. 02) 2 SiO 

4 tMxtF^o^s^s r 2 sio 4 ^-a-^^^x^^ftf/^-^iatfc 

5, 028 (a) , (b) II, *ft**L«fc* C a £ S r ££<£*ft^ (Ba 
0. 98 E uo. 02) 2 S i O4 f3feM^^S^B a 2 S i O4 
XiSM?*r>**-l<'0 029 (a) , (b) tt, ^rtl-ettli^, C a <t B 

a 3 8^-?-%, 6 01f%^tf (C a 0. 38 B a 0. eoE u 0. 02) z Si 0 4 

Cao. 7 S i Q 4 fc£®<D&XmM9i'** ~ 
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y|UT?fe6o H30 (a) , (b) It, ^ft^ftlHIU-s SriBaH<^4 
^ (C a o. 98 E u o. o.) 2 S i 04 t^W^O^I^C a 2 S i O4 it 

5o Sfc, 026 (b) , 1327 (b) , HI28 (b) , El 2 9 (b) , 030 
(b) te> J CPDS (Joint Committee on Powder Diffraction Standa 

rds ) * - Kl' iot^tftot^Sft^Of-^ 5 , frHfcttfc'&W 
#*#7J*£ft"C^5. H126 (a) ~30 (a) SI 2 6 (b) ~30 (b) k 
<DXm®tiTS*9-><D4r*<Dttltkz.l:oX. *mvftj$. $ ft £ # IS * « 3S 

#*, fc^fi** A^^m, 

60 (Sr,Ba) 2 Si0 4 : E u 2 + &ftfr:fc5 «fc (Ca, Sr) 2 S i O4 
: E u 2 + 3£ftfm> ¥^ft*il***5RO*S*fll3&«:Jft0#5 o (Ca, Ba) 
2 Si04 : Eu H f)fe|li, ft*&&ktt&7lkk&®&&<Dm&mm&& l 0 
#5 0 S r (= S r / (Sr+Ba+Ca+Eu) t> 5 

0Jj^%£*Jbtf) (Sr, Ba, Ca) , Si0 4 :Eu 8 tea* Sit*** 
^7 ^1 T? <5 o 

^^«itO®"e#tdftl-f ^t^Sfft, (Srl-al-x Ba.iEux ) 2 SiO 

4 f^^tfeS. B a £±<-£*fc^«fl«* (S r i-K E u * ) 2 SiO* itft 
fr{±, '>^<H0^x^0. 1.<PE ufc&ttfflrt-Ctt:, i£#ifc^<0$&&#lai«r 
f LtV^ii^ Balli (=Ba/ ( S r + B a + C a + E u ) ) idbTlil 
^%SS^±OB a fc^tf r. t K«fc o"C, (Sti-u-i B a . 1 E u » ) 2 SiO 
4 HE u&g# 0 ^ x ^ 0 . 3 ommfoVi*. &jj&%k<0& 

&mfe*^-f% «t 5 (121 5 3#fi&) 0 

03 1(a), (b) It Si (D—U&G e -Cfi&Sftfc. ( S r 0. 8 4 B a 0. 1 4 
E u 0. 0 2) 2 (Sio. s Geo. 2 ) O4 igftfcRTf2:%l<Dfojj£k%S r 2 S i O 
4 ik£!®)<D&xMMVr'<*-y®lxhZ> 0 El 3 1 (a) , (b) It, ##Ofc# 
[LTFLIttW, ffi®<D/<? — 'y& — &1-Z>Z.ki>*t>s S i (O-WG e 
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Ztltc (S r o. 84 B a o. i 4 E u o. 02 ) 2 ■ (Si..! G e 0. » ) 0 4 ^ ft: tf> iH 

3. fcfc, H»7*-^tt^B&*f«i s , S i©- 
«SJ&SG e -<?Rtfe$*ifc (S r 0. 84 B a 0. i 4 E u 0. 02 ) 2 (Si,,, G e 0 . 2 ) O 

0 «*flcO||ft*ittt % GetM (=Ge/(Si+Ge))^0-100| 

&>T<DmWi>, Eumg. (=Eu/ (S r +B a +C a +E u) k * 
s *I»4 2Sf%t U 1 4 0 0 t C©it7c#ia^^T^2^^©^^(c:j; 9 # 

Baiii (a 3) ( S r 0. Ba.sEuo. 02) 2 S 

1 0 4 %kftfc<Dm%*^? h^mxfo& 0 03 3tt, ®l^ft(CUT5il^-%OB 
amCalll (b3) ( C a b 3 S r o. 93 - b 3 B a „. „ 5 E u 0. 0 2 
) 2 S i C-4 %L%fc<Dm%Xs<? h^mX-hZ. H34tt, C a 8^* (b 3) 
(DmtZZ) (C a b3 B a 0. 98 -b3 E u 0. 02) 2 S i 0 4 &3feft<£>3§3fc* ^< ? 

0 3 5 C a B^ft (b 3) fl* 1 9J8R^%, B a ( a 3) iS2 4lf 

%0 (C a 0. 19 S r 0. 55 B a 0. 24 E u 0. 02) 2 S i 0 4 ^ftffcO^gft*^ h )V 

r i-.3-b3-, b a . 3 c a b 3 e u x ) 2 s i o 4 mmm.n^n, u& & 

fc*5 , ( S r 1-,3-bi-, B a . 3 C a b3 E u k ) 2 S i Q 4 g^&^3fe#:£> $ T* 
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|3 6ii, (S r o. 9S-.3 B a a a E u o. 02) 2 S i Oo gftft (g^&£3feft 
) ^*3(t5^^^fc°-^^fi^B a|M (a 3) ft^ttSr^i-STifc 5„ (S 
r 0. 9 s-. 3 B a . 3 £ u 0. 0 2) 2 S i 0 4 £ ft ft *5 »t 3 B a ( a 3 ) £ 

l^Ttt, ±H53te t: 0 -^ ft Si* 5 3 5 ~ 5 4 5 nmftjffKfc 19 > '<Ag^m&3feft 
OM*^lfit^6©li:>5fLt, t fcB att&ftd*0. 3JBSf%£Jl± 

"C2 4il^%^TOiSiaic*5VN-C{t, £3§ftfc°-^i£:Kte 5 5 0 0 

£fc> 13 3 7 ft, (CabsSro. 9 3-bs B a 0. o 8 E u 0. 02) 2 S i 0 4 

(mmm.nkftm i^ita^^tf-^ts^cai^i (b3) #c#&&^-r 
m-efcSo ^ai^ti 5 ^ < h c a im^ ogf %»it" 5 7 if 

it6 0 0 nmyTWffeiitfe^ C a ft£ft# 7 0 JBKf %m&&.T<D$&ffl 

i££ftft ( (C a b3 S r o. 93 -b 3 B ao.osEuo.02) 2 S i O4 f (3^ ^ 
03 814, (C a b3 B a o. 98 -b3 E u 0. 02) 2 S iO< (Jittift^ftft 

) icfcrtS^ft^-^ftgwc agii (b3) m-efc5 0 PEJ 

(w^-t «fc 5 K> (C a b3 B a 0. 98 -b3 E u 0. 0 2) 2 S i 0 4 ^ftft^^M^^ffl 
Clot, ±^5fct°-^^SIt 5 0 0 nmWit5 5 0 nm*|C|fei||:fc 
•J > (C a b 3 B a 0. 98 -b3 E u 0. 02) 2 S i 0 4 $3fcfc#&o#ttHfc5B# "Cft 
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(Ca 0 . i9Sr 0 .55Bao. 24 Euo. 02) 2 S1O4 ^k%W-<0^.^% — 
^SEfttt, HI 3 5 IC^StiS***^* h^febi^i 5 (c, 5 0 nmWt 
eOOnmTOifelllll,^ (Cao. 19 Sro. 5s Bao. 2<1 Euo.o 2 ) 2 S 

om&m®tt, B a g&ft (a3)#03a330. 3 <D$Sffl, C a S&ft ( b 
3) ^0^b3^O. 8<Dm®-?hZ 0 *fc, 0* L< Bafii (a 3) 
#0 < a 3 3 0 . 2 x Ca gm# (b 3) #0 < b 3 3 0. 7 0®ffl-Cfc5 0 * 

0 3 9|* % S i©-»#GeT?«»4*ifc ( S r 0. . 4 B a 0. 4 4 E u 0. 0 .) . ( 
S i 0. s G e 0. 2 ) O 4 gftfcOlSft;*^ hfr%&%(Dtzib\Z7ik'rm-ZhZ> 0 

, *©IB*afiffittGefitfeft (=Ge/(Si+Ge)) £ f> < 

€T1~5#\ nGefW2 0j^%~ 1 0 0JR-?%OK««B(Cj3 

V>TttHt*ft (±3§3fefc°-^&ft : ^J5 5 0 nm) "efe6 0 

&ifc&&ft#tf>Eu* + #i§ft*^jg£ (=Eu/ (Sr+Ba+Ca+E 

T©RWtt, (Sn-. Eu, ) 2 S i O4 (Sr....- B B a 0. 0 

B E Uj[ )2Si04^L, 140 ox:(DMjzwmn.^v<D2mm(Dm^^ 9# 

0 4 Oil, E umm (x) (Sn-, Eu, ) . SiO,^ 

P****©^^* IH-efcS 0 B41|t, <Sr..r.-.Ba 

0. o„E u, ) 2 S i 0 4 i£ftft©3§ft*x^ h^Sr##©fcftie:^1-H-caf,5 0 
04O ^ S4 lO^-^ti, #^I^2 5 4 nm©M3felcUliTt^ 

1-5 XlftHHJf^^-^OffllillJft^tt, 'M<HEuilS (x) #03 x 
30. lOt&ffll*!© (S r l -, Eu, ) 2 S i 0 4 Kit**) ********* 
TfcSo '>*<HEug| (x) #0 3x3 0. 3©f&fflF*!<7D (S r 0 . 
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9 5-* B a o. os E u x ) 2 S i Q4 t b x = 0 . 3 (D (S r 1-, 

Eux ) 2 S i o< &%&b<Dm&mik\t, ®Jj£kmX*hZ> 0 

m 4 2 (S r i-x E u , ) 2 S i 04 ■gftfab s ( S r 0. .«-, B a 0. 05 E 

u x ) 2 S i Oa %ytfct(DlEmytt'-?%tg:<DE u^itfe^tt^^-riii-cfes 

(x) #0. 001^x^0. 1 OlSHrtlCfeS ( S r i-x E u x ) z S i O 4 
&%fc<D3im%t°-? 5 0 0 nm^± 

5 5 0 nm*i©MIl5lCfe50{c>tt Lt, ©*Sftfl|JtS:^i-S , 4> 

*<HEu|| (x) ^0. 001^x^0. 3cDtSffl|*J<2 (Sro. 96 -xBa 
0. osEux ) 2 S1O4 ^.3fcfr £ , x = 0. 3 <£> (Sri-, Eu x ) 2 Si0 4 
*3t#fc©£383te fit, 5 5 0 nmEtlf6 0 0 nmEtTOffellH 

^±©^»7*-^^e>fc>^5 J: 5 fc % 2 5 4 nm©*^j»jajBT^±8B#fe3fc 
B a 

3t"fe£>i£;gfct 5 5 0 nm£til?6 0 0 nm^T^IIt'feSCDt, 03 2it) 

ft, B a Btfeaas&jfcJfc 0 . o~0 

0 3 2 lC^£;ft-CV^l/^ j&fifcifc b 0 . 2 4 0ft^«0||RJS 
B/fcJtbflSO. 4 3<D^^^©H^m^e>, IftfiRJtb^O. 3 

fi^0~3 0J%*%VhZZ ttffrfrZo ftfc, Ba|W3 0lf%O|^ 
totf>£lfti&*M:, 0 3 6 fc^£;h,-C^ftV^S, B a K&*;&5 2 4 J^% 
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# 3 o % <Dit& to is v * t Hfe <d j&g # # & ti S h <o t mm -5 . 

C a 

0-0. 6t?$>5r b#t>t** m fcja, CiO«HJt#0. 7© 
ft^*0»**tt*itlt4V^, C ftftftfttf&Aft-CO. 5 7©fc*fc© 

s Catii«JttO. 0-0. 6©«HOfb^*|2:jD^r, l&EfeJfcO. 7 
, 0. 8 ti^fefcm^itO. 0-0. 8#3*fe©«£fcfcafc»©fc£fc©C a 

S r 

H3 4, H38i»&, Sr«r^<*S4v^fttt, »ft***Lftv^i# 

lis. 

IftJMHt 

E u 
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ftfc\ EuMi$gft&& (£3§5fck'-*&& (^$) ) tf)^}^ 04 3iC 
^1-iit)T^5 0 (S r x_. Eu, ) 3 S i 0 4 Htftfck, (Sr.. n-.Bao. 
o s E u x ) 2 S i 0 4 fc ©^-f*l©#£-C<b, E u$|&©iij!j|]£ t *>t£ % 

ft 0, EuiliJl-l. 5®^%#iET*^tftofc«, m% 
**#**tel£Ti-*iv^5Ri:*rt*r*-f. H§ft&&, IS**'** h/ufcfc, 
££ft if©ffi-C#* L^E uig (jft&Jfcx) 04 3, H4 1*5*0*185 3 

^6>*>*»SJ:5»c, 0. 0 0 5 <x^0. lotfB, $&K:0*L<ii, 0. 0 

1< x S 0. ■ 0 5 0^«, L< ft % 0. OKx^O. 0 2<£>$£|g-efc 

--•C, «*Oft*©«||i:*5VNTflB5&L^, #58 2 0 0 1 - 1 4 3 8 6 9 
^U^t/t^t LTlBit^nT^S, Sr 2 S i O4 : E u 2+ g^&i^#: fc 
(BaSr) 2 Si0 4 : E u 2+ f Mi Co^TMfS, 
^f-^^^t^Lfci 5 fc, **W#fei8SHEikSrfTftofc|R9-cta, 
S r , S i O4 : Eu 2t ||If», *tft B a ft £ o 

X s (Orthorhombic) ^f^i^ (Monoclinic) © "oOjjgAffi £ 

5Eu»Mf»i (=EuIf©|:/ ( S r mT<D%c+E uJR*©*) : 
x) AS, 0. 01<x<0. 0 S^^fflrtT'tt, fclfr&S r , i O, : E u 2+ ( 
a ' - S r 2 S i 0 4 :E u 2+ ) ft, jfc^ 560~575n m#i£(C±3§ft fc°- 
^tr^Ti-ftllft^^trJkoJItftsRSt^flE-ejbO^ r , s i o 4 : Eu 2 + 

(0 -S r 2 S i O4 : E u 2+ ) fi % 5 3 5~ 5 4 5 n m#i£fc:£3§# fc°- 

?*G1r%m&ftZm^M&%;ftftVhZ (84 2, El5 3#f8) „ 

ftfc\ EuglH: ( = Eu/ (Sr+Eu) HR^Sd^) 35*&&©0o-?J| 
ffllftftO. OOlKifO, 3^T©^ffl (1-ftfr-lbO. lIfo/o^-^3 01 
*%«T©ttffi) , «fi:o. 0 0 3«±fo. 0 3«T©tt^t|j:, ±3§ftfc° 

ot\ W2 0 0 1 - 1 4 3 8 6 9 $ JiT ^ 5 S r 2 S i O4 : E 

u 2+ ^fe^3fc^«, ¥tti&S r 2 S i O4 : E u 2+ £*;ft - ± tfX * 5 
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£4xt^5 (flfctf, G.PIEPER 
et al., Journal of The American Ceramic Society, Vol.55, No. 12 (1972) pp 
.619-622) . ¥**3®S r , Si0 4 ft**4>ft*tt&|l, ^ 3 8 3 K 

©a*^*»^**^«t-BTiS!ttfc«*ft-t- < 5-i:#^6*bT^* («*tf, M. Catt 
i et al., Acta Cryst. , B39(1983)pp. 674-679#flg) 0 

S r*ffc#t«Ba^ft*^tt (B a / (Sr+Ba) jR* 
#J£:^#, Ba^^iilB^) # l %S*£U:©fca.fc > -f-fcfrt^ (Sr.. 
99 B a 0. 01) 2 S i 0 4 : E u 2 + ,£ D t> B a S#*flS£vvfc-£fc tt , t£A4ft&# 

% B a4**0*Ai£ £ ±»*tr-*ftfitt5 7 5 

nmN-ifi^fe 5 0 5 nm#iff|^|fct5 (0 32, 036, 05 3#$) „ £ 
ftfc*tf«fl£Klt«***-*- 03 2, 0 3 6, H53H, bi> 
te^it (S r 0. »8-.3 Ba.3Euo. 02) 2 S i 0 4 T*^ $ ftSfl^to L 
t^SiififM (fcfcb, a3|i0^a3^0. 9 8«MiKt6ftI) fC*5 
^T, 0. 0Ua3^0. 3©M|5l©|k^ (S r 0 . 98 -a 3 B a . 3 E u 0. 
02) 2 S i 0 4 g^it^ftfrte, ££5 5 Onmtoe 0 Onm£(T©» 

0. 3< a3 ^o. 9 8<Dmmmm<Dm 

Mm.%ytmZ, «S5 0 5 nm^_h-C5 5 0 n m;fc«©$&Bft K£3§3fe fcT- ^ £ 
**S, EuftAJt, **3i«©ai-C*fflW4aritJtTfO. 0 0l£tit'0. 3 

oT, _hl2#M 2001-14386 9 9&ft£f>*0 (B a S r ) 2 S i O4 
^u-Mm^^HO. 3<a3^0. 9 8 0fiffteBBO(Sr 
x-.3-,B a .,E u, ) 2 S i O4 mm**** (fit, xttO. OOUx^O 
. 3 ?:lJSt5tfi) tAftt:i#T§5. 

( (C a 0. 015 S r 0. 92 B a 0. o 6 E uo. 013 ) 2 S i Q 4 gftft: 



WO 03/021691 PCT/JP02/08959 

79 

) tYAGI^j^ (Y0.7 G d o. 28 C e o. 02) 3 Ah O 1 2 1 ©3§ft#&<D it 
- Y A G **** Stttt i OVftftttOittt - 

H5 4Kl:l8V*-Ctt, YAGlt** (fy^D, E) ©11%©^^, g@£ 

i i^£tlT^5 0 ^fcWKltt, -fejg (0. 3 5, 0. 3 5) ft iff #5 
»£\ YAG^^3fe*c7)^^^Mfl:%«7. 4% (f-^^D) % 9. 8% (f- 
>-?^E) Tfe^Of^LT, MMfcfrfcfl^fcif-j/^A, B, 

^ © ^ ir 75^ , ffiLED«o410nmto5 3 0 nmTO8 
ffl> 5 5 0 nm^±-C6 0 0 n m«TO@l©f fel©)fc|:^t 5^ 

iii^ftinYAG^e^fit^H^^^ 

*>> YAGM^-eilfJIKi^^t^ot, fc£fc3ft£©|!t£3fe£#5fc:fi 
■C«<EU^i-<ft6fcSt,j lSo iitf^O^fj, 

f-^T^F, G, H, I, j, K«:ffl^t\ iMf3fe^Oli%^f 
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4 4-04 7ft, 1215 4©f*-*fc»<5^fcj«*fcjjvJ- Itfcot, #Bfctt, 

***#3oii%, 4oii%, 5 omm%-ehz%ti?ti<D®&<o&m%m 

*#<1-*fS£fc« (x«) #*#<fcoT*fi*as*-t-fi(Gifcfca o -oct 
t^olifij^li, />&< 1 1 3 o%j: bv^n*. 

3 0M*%£*T:nn 0. 5 7%-(?fcSt^/;V2 

i|«t)lS#(ft3 Oli^Txp^olKili, 1 i%-e*>6*y 

®5 5(C(i, £g (x, y) # (0. 3, 0. 3) ttifi® 1§#<Z) 
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&<D*% S^fUft !9#3%-Cftjfc5tfS, fj/^loW, ftjgSfttfJfclfm 
*:# < fc*£l*T?fc< , jt*tt#rti±t5ri:*!««SJi5. wfttt, Tin?? 

^Hife^^fi, ft^5S (S r i-.i-bi-x B a aiC a biE u x ) , S i 0 4 ( a 1 
, bl, xii, O^al^O. 3, O^bl^O. 8 ( «t <9 W & 0 

^bUO. 6) , 0 < x < 1 COiSfflfCfcSfclS:) T?^£*l> 5 5 0 nm£tlf 
6 0 0 nm^T©tSi^l^3fetf-^ &3r'-t* 6 # ££fcoH&^i£ft#£ 0 1 , 

mzmm-t * t> <& -c *> 5 . m*-\s, sM©Mm«^iiiic 

&ft"?- 5 0 n mEt±"C 1 0 0 0 ^ mE*T<0*SHK: 

0 5 0 (a) ~ (c) ft, *Hlfi^ffiOKit^jfeO|Sl©^JtC33»t5«i5SlS 
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2f\ 05 0 (a) l^tlSt, i301©^ft^T^rt(C, mUS 0 3 t 
mfa3 0 3 ±^MM£tltz%ft?'(*- K 3 0 2 (#J;U2##,LED) i 

-r-So ^u-c> ig#tt£^i-s#Jia>k&5#*t 3 i p £^-fe^Mft£^tf& 
ytfcm-s 1 1 £ &±fc3#f/&g^-r6m (Dmitfc^-x h 3 o 7 

3 0 5 i^l3 0lrtl:ftAt5o ^<Z>£:£, l^fr^-* h 3 0 7 £3§ft*V 

&9ttiL®(^ P0{;i:^t-±;£{;:iR!^"CV^;53a-efo5o 

13 5 0 (b) K^-Tim-C\ **3 0 6^bl30lrtl:, *1 
ft^-* h 3 0 7 i9 3 1 1 ©fc^a***^^®**^-* h 3 

0 8 S:jiAt5, 

05 0 (c) l^flgt, *HI8«:«tt;$i§r3 ##3 10©H, 
3§ft^;*— K3 o 2 ©1>S$, tCi^t^Wtffio^^ttSii 
iat&%fc%L*3 l i ^^^u-C^S5:-r5-^> K3 0 2d»fe«H 

fc©*t 3 2 0 ftltf3fe*tf 3 1 1 #a^^*ufc^J»t <ea. ¥^ 
fMSfcx'M *5rS 3 0 1 d>fcJRD W-to 

^^mu®©±^i-'fia-r5^^{-^^^^3 1 i#*«ut#tt«, fttr 

05 1 (a) ~ (c) ft, **Jfe^ffi©»lit*fe<Z)|||2©^J^i3Jt*lRJtXm 

£1\ 05 1 (a) C/Ttltt, i401O^rt^r^C, 4 0 3 t 

K«4 0 3±^»*$ti/fe|8^^>r^— K4 0 2 (^(iffeLED) £ SrsSg 
^UT, 3t&^&ftft:£^tf£#ft^4 1 1 14 0 lrt<038#*V 
t-K4 0 2 ©jfi§, #fc±5fc&>9 a»tt5„ »*^t-K4 0 2 

051 (b) citist, a*tt*^r-r««nB*>b*««tf 4 1 o i 
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051 (c) t/TtiS-e, »JB«r«<b**<5 #*t4 i o <^iJi*3v> 

®*|:tt«M» ; F4 1 1 as4fc&bT£tt1-.5-:fc, K 3 4 0 2 

&iltLfc^ji(v:(i^^^&^4 1 l#&Ki^tkUfc««i:4S. ^©#> 
l§3fef^V^?rl4 0 1 j&»e>JR D ttti - . 

^±©cfc5J-LT % ®#4 10©9t., 38*^ tf- - K4 0 2©'>4< £ t>3fe 

i§i5 2 (a) ~ (d) ^mm^momm^m^mscDmKm-f^mmiim 

£1% El 5 2 (a) 150 lO^t ^f^l^l-, 0 3 ^ 

S«5 0 3±l^»it$tbfcl8)t^-r^— K5 0 2 (^ttfHLED) £ trlS© 
-fSo ^LT, j?3H4?«5 1 0 i j|£^£ftft£ltif$3fett:^5 

tczm&m^ki-zMmms 07%, ^ssos^fcisoi i*nc£Ai-5o - 

Kffift5 0 7 £!83te*V;a— K 5 0 2 ©iffij: 5 feflSV^S^ t*EAt 
-So HSft^ K 5 0 2 <£>£}fc&!3 ffl L®{*. P HI »c^-f-±#fc|Pl ^ 5 ® 

05 2 (b) lC/TtlSf> JDj»*fcti*ffifcJ:9»»*5 0 7 + ©jf 
3§tt^$15 1 0 5rS^$"frS 0 

#fcl % EI5 2 (c) C^tlgt, S?fcttS:ft5fl^b^5ttt5 1 2t 
Ht-fe***#*^tP^*©**#*t^ 5 1 1 £ifc3fif/£iimt1-6£ftft^ 
-* h 5 0 8 fc, 5 0 6^5,1501 rttSAtS. 

#f£, HI 5 2 (c) l^tlg-e, ffim%&<k&l£Z> t y 1 2*fc:fcV> 

^3fe^-f^- K 5 0 2 ©i£|[?©^«, WL®©±^l-^[g1-5 
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WlciiSMtt^S l l #$&&LT#«-f-«-#, K5 o 

^^^^15 0 1 i^JSDttif, 

SfcCfcltlfc^, Z<Dfa(Dm& t ItYAG^^^^^ErtiUtV^r 

f HSvMcOl^5o-eYAG^f3fe^^itit5, 

— te^SSS r i-.i-bi-, B a .iC a biE u x ) a S i 0 4 tt$Jl5ft^ 

i 2 5 < c#_hT?|£iftLfc!JK 3 5 or-e^^i-^o 
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hhZ 0 Mx-tt, A 1 2 O 3 it^t5t^», **fc*7/i/3 = *A0T* 
= K-Cfc*A 1 (OC 2 H, ) 3 fcJBV^T, £ft&7/l' a 

i-*©-c»*L<ftv^ D ^^o^m, l^*bw\ 

^tltO. 0 5%~2. 0%-Cfc5o 

'-Cfe5o ^ll^ti 5 i©*****^/^^^*, S« 6 0 4±tE15 
tbfcIt©ffeLED6 0U, #W-feLED6 0 1 5 ffl L ffi (HI 5 

2 £ , ^ftfrttf 1 6 0 2 iS^«cES$^fc#«-i: 6 1 3 t £ 49 a: TV ^ 5 

. WJ8 6 1 3©*tfCfS, ±B4H«t»»-ClftWLfct>©«:ffiv^rfc#T*, S 
16 0 4 li, ^it-^t- K/$ s &ic£*vTv>Tk £v\ 
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^$tl5#t©f6LED6 5 1 (WfilSftiH^) h #ffeLED651© 
^B5KlEa**lfc¥--©**#:Ji 6 5 3 k*ffi*.T^5 0 f)fc^l 6 5 3li, 2 
$<2#7*K;&t % 2&<Dtf9X&m<Dmz : fe&£tl1Z&#'ZlbZ>®B 6 6 3 t 
, #J«6 6 StJlJl^tkL-CMSttfcS^fttt^e 5 2 fc&tfb-cfco, 
1 6 5 3 f±, *<0jaiiiffifc:^T£tHW6 5 4 J: o X3Zft & ftX I^S „ Mft 

111 5 7 {C^-r$$j£i-£ 6 ^ #t©f6LED 6 5 1 l'»Ltf)l6^6 5 3 
L ED^iHf ^*]\ litOL ED* r yf^l^^L E D jjfamvpft ft if) 

&mmwmm (LEDMrt^jM#i\ *f>iled*]\ led^l ledk 

^5, 
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Sri» * x v> & ¥mfcm% J * Xh o T % 

( S r i-.i-bi-x Ba.iCabiEux) 2 S i 0< 
(O^al^O. 3, O^bUO. 8, 0<x<l) 

3 . If* ^ 1 4 XiZ&^X, 

i!BffelS3fcft©C aM$Jfcb 1 ft, 0^b2^0. 6 OflEfflfcifc Sil&J&Jfc 
b 2 r i*#iit5*tft»Jfef^^. 

iCWfe***-?- tt, 4 3 0 nm£jg;L 5 0 0 nmJ^TOMiilli^e 
±mn&m%%;fc}Z. 5 5 0 nm£t±"C6 0 0 nm«T©|f|||;iI^^ 
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*4 ^^tto|»3fc-feW: % C I EfeMfcfe (x, 
y) 0. 21^x^0. 48, 0. 19^y^0. 4 5 (D^WX fc 2) - t * 

9 . If^IS 1 ~ 8 © 5 t>^T*ia» l o 9* xfcis^X, 

i o. m#m9<D¥mfcmyt7 £ ;<'( x\z.&^x, 

^-^^^i-^m^M^^^^^^m^x^^^t^wmt-t^^mi^m^ 
/^*„ 

(Sri-.t-bi-i Ba.aCabsEux ) 2 S i O4 
(0^a3^1, 0^b3^1, 0<x<l) 

1 2. it^so^fc^ftx'M ^fc^-c, 

1 3 . B»*q[ 1 ~ 1 2(0 5 t>^1**lfl* 1 oo¥^^7^W^lcfc^t, 
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1 7 . 1 6 0¥^ffc3§7fc^a^&V^ 

# y T'lffl £ ^-T 5 ? ^ b • !7 — K *r £ KHR x. , 
±!B#£3il3feiPm^ JbIB* 3 ft "CEO , 

±lS&ft#Jl}2, ±iE;fry:7rtfc:Ktt&ftTV>a;:£fc#8*£1-5»*£l 3 

1 9. 5 © 5 "k^f 1 OO^ftlSftfVM ^fc&^T, 

jCff^dS 5 0 ^mP;itl 0 0 0 Mm^TO^iai-fc5riSr#m^-r5^^^ 

2 1 . 111*5 2 OO^tMSftT^f *K*5^T, 
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2 3. f^^to^/KHloOf^lf^ 

( S r i-,i-bi-i BaaiCabiEux) z S i O 4 
(O^al^O. 3, O^bl^O. 8 > 0<x<l) 

2 4. |**«2 3 OH^^»(-*5V^i:, 
JhiSW&liSftSf^Ji, WfeM^*- KXttffifcfti'— KTfcS 

2 5. »*«2 30»*»*^*3V>-C, 
±|B||-fe^^3fc*©C a M^Jt b 1 ft, 0^b2^0. 6 Wit 

b2-?fc^fc-*i-itS**8t. - - 

2 6. ff^JS2 3~25©5 *>V^-ftlA»l o©5l3fciSlIK:i3V^-C» 

±!E^ft{£Jl^ iSS 6 0 0 n mtrSx. 6 6 0 nm£tTO^-fe^S*t±** 

2 7 . It #91 23~26©9 *> ftfl* 1 O O^ft^fitd^T , 
±fB£3fc#:JIW\ |fi5 0 0 nm^±-C5 5 0 n m*SI<D»-fe^fg#jK:±3&ft 
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2 8. ff*^2 7<0^%%m^^X, 

(Sri-a3-b3-x B aisCabsEui ) 2 S i 0< 
( 0 £ a 3 £ 1 , 0^b3^1, 0<x<l) 

2 9 . fjf3fc*g 2 3 ~ 2 8 <D 5 *>^-f*L^ 1 O Olgft^R *3 ^ T , 

30. 11*352 9<Dmytmmz&^x, 

o 

3 1 . If *« 2 3-2 805 i^-rtL/^ 1 o©^)i6^t(:io^t, 
3 2 . ft 23~27©5 ^-fft;^ 1 o^^3fe^g}31*5VNT, 

* smytm^ &ssgi- 5 fc * 0 & $ & ten * t *s 9 , 

3 3. 11*5 2 3~3 1 ©5 *>^-ftb/$>l o^HSft^S^&v^ 

3 4. 4 3 0 nm£jgx:5 0 0 n m&T (OWL^^m^^ft t°-^ £^1-538 
#£#roW£3i§3fc^<h, ±EiTfe3i§ftfif ^#&oW£ft£p^iK LT 5 5 0 nm 
^±6 0 0 nm£iT«i^iMt-^ft5f^^J!(of6IW 
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©^3836^ — 560nm^±600 n m&TOttffirt 5±flB£fia$ 
(a) 

) t 

Mg, Ca, Sr, Ba, Sc, Y, 7^/-TK, Ti, Zr, Hf, V, 

N b , Ta, M o , W, Z n , B, A 1 , Ga, In, Si, Ge, S n , P <D 

*i>>bmt£tl&'Pt£< t b — KDjcMt > O, S, Se, F, CI, Br©«t»J&» 

±lBXa (a) ±Mt£3R*ftfcfc LtffttftjSO. 5 M m»±30 

^*<7)§i Strife, 

3 6 . »*«3 4Xtt 3 5 ftx^-T ^©«at*ftlJ:*5V>T % 

±l5xs (a) Ut, Tffi^-fb^^: 

( S r i-a i-b i-x B a . i C a b i £ u x ) 2 S i O< 
(O^al^O. 3 % O^bl^O. 8, 0<x<l) 

3 7. !»#g|3 4- 3 6©5*»^-ftLd*lo©^fr|R3fe7 e ^>r^©i!iiS*jfe 
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1 nmJ^±l 0 0 nm^TCWlCfeSlWf^fttfc^ £ k&ftWlk1r 

3 8. WLSSr, mi»k1k%frtL*kfrhlZZlk1tfr^ 

MaotS5II (a) ks 
±B**fc^-;o &«fc£*aig (b) t 

MaotS^It (a) k, 

MaotI5lg (a) 
±!Bi£3te#:^-* f»$tSIg (b) k&®.$tmm9T&LXfttei¥m 

1 P a • S^±"C 1 0 0 P a • S£*T0>$&fflfcfc<5^3teft:^-* M-i;ota9 
Il(a) 

±B***^-^hfc*fli$*«ig (b) kzm&mvkQT&hxftfto^m 

— * MC±oT«5l8 (a) k, 
ifE^ftft^-* h Sr. #*j»JSItfcJ: 0fi*ffc<*tfaig (b) 

4 3. tfeJsmo^OWLill*, ttllB 
-xhi:J:oti5Ig (a) h 

44. 4 3 0 nm^|x.5 0 0 n m^T<D&fi^$K h?~^ ^^Th% 
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f 5IS (a) 

i2«t)fc^-^Maoti;ii (b) 

±m%lRV% 2 <D x h^lktSU (c) 

®I|XLT, 550nm^_k600 nm£tT©SS^l:±W^-^^^t5* 

(S ri-n-bi-i B a.iCabiEu. ) 2 S i O4 
(O^aUO. 3, O^bl^O. 8 N 0<x<l) 

45. 4 3 0 nm^lx.5 0 0 n m^T^&Sfjl^i- fcT- * * ft 

f^#f$t5Ii (a) 

H«!)ttiLffi^l9li (c) fc, 
lE«^Sftt5Ii (d) 

±153 (b) t?tt, JilBH-fe^^^^i: U, ±8BW63&3fc**i6S&o3te«: 
RlRLT, 5 5 0 nm^±6 0 0 n m WT©JfcM#l;:£363te * Sr^Tf 6 ft 

- ( S r-i-. i-b i-x B a . 1 C a b 1 E u » ) 2 S i O 4 
(O^aUO. 3 % O^bl^O. 8, 0<x<l) 
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48. 4 3 0 nm?rii 5 0 0 n m£HTO*««l*lJ:±»3fc t°-^ fc^f 

ncto-ca^xs (a) fc, 

±iaxa (a) ©&-e % ±IB*3teft^-^ h*«^k$*5XS (c) £ 

XIBX@ (a) -Ctt, JbMt£3Ra*#*£ IT, ±IB#fe»3fc*^ *s»o3fc*r 
K^LT* 5 5 0 nm^±6 0 0 n m !^Tro$Iitl:±^* fc°- * Sr ^-t* 6 * 

(Sri-.i-bi-x Ba.iCabiEux) 2 S i 
(O^aUO. 3, O^bUO. 8, 0< x < 1 ) 
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FIG. 1 




FIG. 2 
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FIG. 3 
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FIG. 7 




FIG. 8 




100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 



(nm) 



WO 03/021691 



PCT/JP02/08959 




FIG. 10 
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FIG. 12(d) 
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FIG. 14(c) 
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